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@ Saturated heterocyclic carboxamide derivatives. 

@ A saturated heterocyclic carboxamide derivative of the 
following general formula (I) and salts thereof which have 
platelet activating factor (PAF) antagonizing activity. 
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Description 

SATURATED HETEROCYCLIC CARBOXAMIPE DERIVATIVES 

This invention relates to novel saturated heterocyclic carboxamide derivatives and salts thereof which have 
platelet activating factor (PAF) antagonizing (anti-PAF) activity. 
5 PAF is a chemical substance released from human and other animal cells and is an acetyl glyceryl ether of 
phosphorylcholine as represented by the following formula 



10 



15 



S 2 0(CH 2 ) £ CH 3 



CH3COO-CH Q 
II 



CH 2 0-P-0 ( CH 2 ) 2 -N+ ( CH 3 ) 3 
CT 



wherein £ is the integer 15 or 17. 

PAF is physiologically active and causes contraction of the airway smooth muscle, increased vascular 
20 permeation, platelet aggregation and blood pressure fail. 

It is thought to be a factor inducing asthma, inflammation, thrombosis, shock and other symptoms. * 
Therefore, studies of substances capable of antagonizing the physiological activities of PAF are underway and 
several anti-PAF agents have been reported (e.g. European Patent Application No. 178,261 (A), U.S. Patents 
4,539,332, 4,656,190, and 4,621,038, European Patent No. 115,979 (B), and British Patent Application 
25 No. 2,162,062 (A)). 

The invention provides saturated heterocyclic carboxamide derivatives of the following general formula 
(I), and salts thereof : 




In the above formula (I), R 1 represents a substituted or unsubstituted 5- or 6-membered heterocyclic group 
which may be condensed with a benzene ring; R 2 represents a hydrogen atom, a lower alkyl group, or an R 1 
group defined above; X 1 represents an oxygen or sulfur atom or a methylene group which may be substituted 
by a lower alkyl group; Y 1 represents an oxygen or sulfur atom or a group of formula >N-R 4 wherein R* is a 
hydrogen atom or a lower alkyl, carboxyl, acyl or (lower alkoxy)carbonyl group; A 1 represents a methylene or 
ethylene group which may be substituted by lower alkyl group(s);R 3 represents a group of formula 

45 .2 



50 



55 



-NT" , "N Z-R 7 , -N O, 

V , V » 

A 3 



,R 5 



-NHN^ „ , or -N nl 
^R9 ^O-R 11 



wherein one of R 5 and R 6 is a hydrogen atom or a substituted or unsubstituted hydrocarbon group and the 
other is a substituted or unsubstituted hydrocarbon group or a substituted or unsubstituted 5- or 6-membered 
heterocyclic group which may be condensed with a benzene ring, A 2 and A 3 are the same or different and 
selected from a substituted and unsubstituted lower alkylene groups. 2 is a methine group (>CH-) or a 
nitrogen atom, R 7 is a hydrogen atom, a substituted or unsubstituted hydrocarbon group or a carboxyl, acyl, 
(lower alkoy)carbonyl, carbamoyl, or mono- or di-(lower alkyljaminocarbonyl group, and R 8 , R 9 , R 10 and R 11 
and the same or different, and selected from a hydrogen atom and lower alkyl, aralkyl and aryl groups. 
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In the above formula (I), it Is preferred that R 1 Is a pyridyl (optionally In the pyrldone form), qulnolyl, pyrrolyl, 
plperldyl, pyrazlnyl or furyl group, each of which may be substituted by one or two substltuents each selected 
from lower alkyl, lower alkoxy, (lower alkoxy) carbonyl and dlmethylamino groups; 

R 2 is a hydrogen atom, a lower alkyl group, or a pyridyl group; X 1 is a sulfur or oxygen atom or a methylene 
group; Y 1 is an oxygen atom or > N-R 4 wherein R 4 is a hydrogen atom or a lower alkyl, an acyl or a (lower 5 
alkoxyjcarbonyl group; A 1 Is a methylene or ethylene group, which may be substituted by one or two lower 
alkyl groups; R 3 is 

— N , 10 

R 6 ' 



A 2 a 2 



^ ^ ' X R 8 15 

-N Z-R 7 , -N O , or -NHN T Q , 

in which one of R 5 and R 8 is a hydrogen atom or a lower alkyl group and the other Is a substituted or 20 
unsubstltuted hydrocarbon group or a substituted or unsubstltuted 5- or 6-membered heterocyclic group; A 2 
and A 3 are the same or different and selected from substituted and unsubstltuted aJkylene group; 2 Is a 
methine group or a nitrogen atom; R 7 Is a hydrogen atom, a substituted or unsubstltuted hydrocarbon group, 
or an acyl, (lower alkoxyjcarbonyl, carbamoyl, or mono- or di-eJkylamlnocarbonyl group; and R e and R e are the 
same or different and selected from a hydrogen atom and lower alkyl and aryl groups. 25 

It Is more preferred that R 1 is a pyridyl group which may be substituted by one or two substltuents selected 
from lower alkyl, (lower alkoxy) carbonyl and dimethylamlno groups; R 2 is a hydrogen atom; X 1 Is a sulfur 
atom; Y 1 Is > N-R 4 in which R 4 Is a hydrogen atom or a lower alkyl, an acyl or a (lower alkoxy carbonyl group; 
A 1 is a methylene group which may be substituted by one or two lower alkyl groups; and R 3 is 



/R 5 
R 



30 



35 



A 2 ^A 2 v 

X S \ R 8 

-N Z-R 7 , -N O , or -NHN ^ , 

in which one of as defined above, preferably 
-N " K or -N Z-R7. 

It is particularly preferred that R 1 is a pyridyl group; R 2 is a hydrogen atom; X 1 Is a sulfur atom; Y 1 is > NH; A 1 
is a methylene group; and R 3 is 

55 

-p7 




In which R 7 is an aryWower aJkyl group. so 

From the chemical structure viewpoint, the compounds of the Invention are characterized in that they are 
saturated heterocyclic carboxamide derivatives whose specific saturated heterocycle Is always substituted by 
a specific heterocycle and a specific carboxamide at respective specific positions. The chemical structure of 
the compounds according to the invention, which are represented by formula (I) 

65 



3 
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is characterized in that the saturated heterocycie 




which is a 5- or 6-membered saturated heterocycie is always substituted, at a specific position thereof, by a 
20 specific heterocycie, namely the group R 1 which is a 5- or 6-membered heterocycie. which may be condensed 
with a benzene ring, and, at another specific position, by the group -COR 3 which is a specific substituted 
carboxamide group. 

Various saturated heterocyciic carboxamide derivatives similar to the compounds (I) according to the 
invention have been known so far. For instance, German patent No. 2,729,414 discloses that compounds of 
25 the formula 




wherein Ri is an alkanoyl group of 2 to 17 carbon atoms and R2 is a carboxyl group or an ester or amide 
35 thereof, have litholytic activity and U.S. Patent 3,592,905 discloses that compounds of the formula 




i 



9 



wherein R is a hydroxy, alkoxy or amino group, have antiinflammatory activity. However, compounds that have 
the chemical structure characteristics mentioned hereinbefore in accordance with the invention have not been 
known. 

In the definitions of the substituents used herein the term "lower" means, unless otherwise specified, that 
the relevant group includes a straight or branched carbon chain containing 1 to 6 carbon atoms. 

Accordingly, the "lower alkyl group" includes, among others, methyl, ethyl, propyl, isopropyl. butyl, isobutyl, 
sec-butyl, tert-butyl, pentyl (amyl), isopentyl, neopentyi, tert-pentyl, 1 -methylbuty), 2-methylbutyl, 1,2-dimethyl- 
propyl, hexyl, isohexyl, 1-methylpentyl, 2-methylpentyl, 3-methylpentyl, 1 ,1 -dimethylbutyl, 1 ,2-dimethylbutyl, 
2,2-dimethylbutyl, 1,3-dimethylbutyI, 2,3-dimethylbutyl, 3,3-dimethylbutyl, 1-ethylbutyl, 2-ethyIbutyl, 1,1,2 
trimethylpropyl, 1 ,2,2-trimethylpropyl, 1-ethyl 1-methylpropyl and 1-ethyl-2-methyIpropyl. 

The "mono- or di-(iower alkyl) aminocarbonyl group" means a carbamoyl group whose amino group is mono- 
or di-substituted by the above-mentioned "lower alkyl group or groups" and, more specifically, includes 
methylaminocarbonyi, ethylaminocarbonyl, propylamlnocarbonyi, isopropylaminocarbonyl, butylaminocarbo- 
nyl, isobutylaminocarbonyl, pentylaminocarbonyi, isopentylamlnocarbonyl, hexylaminocarbonyl, isohexylaml- 
nocarbonyl, dimethylamlnocarbonyl, diethylaminocarbonyl, dipropylaminocarbonyl, diisopropylaminocarbonyl, 
dibutylaminocarbonyl, dipentylaminocarbonyl, dihexylaminocarbonyl, ethylmethylamino carbonyl, methylpro- 
pylaminocarbonyl, ethylpropylaminocarbonyl, ethylisopropylaminocarbonyl, butylmethylaminocarbonyl and 



4 
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butylpropylaminocarbonyl, among others. 

The term "hydrocarbon group* as used herein means a monovalent group derived from a hydrocarbon, 
which is a generic name of a compound consisting of carbon and hydrogen atoms, by removal of one 
hydrogen atom therefrom, preferred examples of the hydrocarbon group are acyclic hydrocarbon groups such 
as an alkyl group, which Is a saturated monovalent hydrocarbon group, and cyclic hydrocarbon groups such as 
a cycloalkyi group, which Is a monocyclic saturated monovalent hydrocarbon group, an aiyl group, which Is an 
aromatic monocyclic or polycyclic monovalent hydrocarbon group, a nonaromatlc condensed polycycUc 
hydrocarbon group, and an aralkyl or aralkenyl group, which is a monovalent group derived from an aromatic 
monocyclic or polycyclic hydrocarbon having a side chain by removal of one hydrogen atom from said side 
chain. 

The 'alkyl group* mentioned above is preferably a straight or branched aJkyl group containing 1 to 20 carbon 
atoms and includes, In addition to the above-mentioned examples of the "lower alkyl group" heptyi 

5- methylhexyl, octyl, 6-methylheptyt, nonyl, 7-methyloctyi, decyl, 8-methylnonyl, undecyl, 9-metnyWecyi' 
dodecyl, 10-methyl undecyl, tridecyl, 11-methyldodecyl, tetradecyl, 12- methyltridecyl. pentadecyl 13-rnethyl- 
tetradecyl, hexadecyl, 14-methylpentadecyl, heptadecyl, 15-methylhexadecyi, octadecyl, 16-methylheptade- 
cyl, nonadecyl, 17-methyloctadecyl, eicosyl, 18-methylnonadecyl and so forth. 

The "cycloalkyi group" preferably contains 3 to 7 carbon atoms and includes cyclopropyl cyclobutvl 
cyclopentyl.cyclohexyl, cycloheptyl, etc. 
Preferred examples of the "aryl group" are phenyl and naphthyl. 

The 'aralkyl group" is preferably a group derived from the above-mentioned "lower alkyl group" by 
substitution of any hydrogen atom by the above-mentioned "aryl group" and Includes, among others benzyl 
phenethyl, 1-phenylethyl, 3-phenylpropyl, 2-phenylpropyl, 1-phenylpropyl, 1-methyl-2-phenylethyI, 4-phenylbu- 
tyl, 3-phenyibutyl, 2-phenylbutyl, 1-phenylbutyl, 2-methyi-3-phenylpropyl, 2-methyl-2-phenylpropyi, 2-methyl- 
1-phenylpropyl, 1-methyl-3-phenylpropyl, 1 -methyi-2-phenylpropyl, 1-methyl-1-phenylpropyl, 1-ethyl-2-phe- 
nylethyl, 1,1-dimethyl-2-phenylethyl, 5-phenyIpentyl, 4-phenylpentyl, 3-phenylpentyl. 2-phenylpentyl, 1-phV 
nylpentyl, 3-methyl-4-phenylbutyl, 3-methyi-3-phenylbutyl ( 3-methyi-2-phenylbutyl, 3-methyM-phenyfbutyl 

6- phenylhexyl, 5-phenyIhexyl, 4-phenylhexyl, 3-phenylhexyl, 2-phenylhexyl, 1-phenyihexyl, 4-methyl-5-pbe- 
nylpentyl, 4-methyl-4-phenylpentyl, 4-methyI-3-phenylpentyl, 4-methyl-2-phenylpentyi t 4-methyl-1-phenylpen- 
tyi, 1-naphthylmethyl, 2-naphthylmethyl, 2-(1-naphthyl)ethyl, 2-(2-naphthyl)ethyl, 1-(1-naphtyl) ethyl, 1-(2 
naphthyl)ethyi. 3-(1 -naphthyl) propyl, 3-(2-naphthyl) propyl, 2-(1 naphthyl) propyl, 2-(2-naphthyl)propyl 

1- (1-naphthyl)propyJ, 1-(2-naphthyl) propyl, 1-methyl-2-{1 -naphthyl) ethyl, 1-methyl-2-(2-naphthyl) ethyl' 

4- (1 -naphthyObutyl, 4-(2-naphthyl) butyl, 3-(1 -naphthyl)butyl, 3-(2-naphthyl)butyI, 2-( 1 -naphthyl)i>utyl' 

2- (2-naphthyl)butyl, 1-(1-naphthyl)butyl, 1-(2-naphthyl)butyl, 2-methyl-3-(1-naphthyl)propyl, 2-methyl- 

3- (2-naphthyl)propyl, 2-methyl-2-(1 -naphthyl) propyl, 2-methyl-2-(2-naphthyl)propyl, 2-methyl-1-(1 -naph- 
thyl) propyl, 2-methyl-1-(2-naphthyl)propyl, 5-(1-naphthyI)pentyl f 5-(2-naphthyl) pentyl, 4-(1 -naphthyl) pentyl 

4- (2-naphthyl)pentyl, 3-methyl-4-(1 -naphthyl) butyl, 3-methyl^-<2 naphthyl) butyl, 6-(1 -naphthyl) hexyl' 
6-(2-naphthyl)hexyl, 5-(1 -naphthyl) hexyl, 5-(2-naphthyl) hexyl, 4-methyl-5-(1 -naphthyl) pentyl, 4-methyl- 

5- (2-naphthyl)pentyl, diphenylmethyl (benzhydryl) and trltyl (trlphenylmethyl). 

The "aralkenyl group" Is a group resulting from binding of the above-mentioned "aryl group" to a lower 
alkenyl group and Includes, among others, 2-phenylethyl, 3-phenyl-1-propenyl, 3-phenyl-2-propenyl, 
1-methyl-2-phenylbutenyl, 4-phenyM-butenyl, 4-phenyl-2-butenyl, 4-phenyI-3-butenyl, 5-phenyl-1-pentenyl! 

5- phenyi-2- pentenyl, 5-phenyl-3-pentenyl, 5-phenyl-4-pentenyl, 6-phenyl-1-hexenyi, 6-phenyl-2-hexenyl! 

6- phenyl-3-hexenyl, 6-phenyl-4-hexenyI, 6-phenyl-5-hexenyl, 2-(1 -naphthyl) ethenyl, 2-(2-naphthyl)ethenyl, 
3-(1-naphthyl)-2-propenyl, 3-(2-naphthyl)-2-propenyl, 4-(1 -naphthyl) -3-butenyl, 4^-naphthyl)-3 butenyl 

5- (1-naphthyl)-2-pentenyl, 5-(2-naphthyl)-2-pentenyl, 5-(t-naphthyi)-4-pentenyi, 5-(2-naphthyl)-4-pentenyl' 

6- (1-naphthyI)-2-hexenyl, 6-(2-naphthyl)-2-hexenyl, 6-(1-naphthyl)-5-hexenyl and 6-(2-naphthyi)-5-hexenyl. 
Examples of the "nonaromatlc condensed polycyclic hydrocarbon group" are Indanyl, which may be 

represented by the formula 



which is available for bonding at any optional position on the benzene ring or saturated ring (the same shall 
apply when the same manner of formula representation is used), 
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indenyl (e.g 




) , tetrahydronaphthyl ( 




dihydronaphthyl ( e . g 




) , 1 , 2-benzo-l-cyclohepten- 





Y 1 <L ~ff H' fluorenyl (e.g. || I I J )r 2,3-di- 



and the like condensed polycyclic hydrocarbon groups other than aromatic hydrocarbon groups. 

In the compounds of the Invention, the "5- or 6-membered heterocyclic group, which may be condensed 
with a benzene ring", represented by R 1 ,R 2 . R 5 .or R 6 is preferably an oxygen-, sulfur- and/or 
nitrogen-containing, saturated or unsaturated heterocyclic group and, more specifically, includes pyrrolyl, 
pyrrolinyl, pyrrolidinyl, imidazolyl, imidazolinyl, imidazolidinyl, pyrazolyl, pyrazolinyl, pyrazolidinyl, triazolyl, 
tetrazolyl, indoly), benzimidazoiyl, indazolyl, pyridyl, dihydropyridyl, tetrahydropyridyl, piperidinyl, pyrimidinyl. 
pyridazinyl, pyrazinyl, piperazinyl, qulnolyl, qulnazolinyl, quinoxalinyl, phthalazinyl, cinnolinyl and other 
monocyclic or bicyclic, saturated or unsaturated heterocyclic groups containing one or more nitrogen atoms 
alone as hetero atoms; thiazolinyl, thiazolidinyl, isothiazolyl, thiadiazolyl, benzothlazolyl, benzoisothiazolyl and 
other nitrogen and sulfur atoms-containing, mono- or bicyclic, saturated or unsaturated heterocyclic groups; 
oxazolyl, oxazolinyl, oxazolidinyl, isoxazolyl. oxadiazolyl, benzoxazolyl, benzisoxazolyl and other nitrogen and 
oxygen atoms containing, mono- or bicyclic, saturated or unsaturated heterocyclic groups; and, furthermore, 
heterocyclic groups containing one or more sulfur or oxygen atoms, such as thienyl, tetrahydrothienyl, furyl, 
tetrahydrofuryl, pyranyl, tetrahydropyranyl, dioxolyl, benzofuryl, benzopyranyl and benzodioxolyl. 

These heterocyclic groups are available for bonding at any optional position, either on the heterocycle or on 
the benzene ring, through a ring-forming carbon atom or a ring-forming nitrogen atom. 

The "lower aJkyiene group" represented by each of A2 and A 3 is preferably a straight alkylene group 
containing 1 to 3 carbon atoms and, more specifically, includes methylene, ethylene and trimethylene. 

As the "acyl group", there may be made particular mention of lower alkanoyl groups such as formyl, acetyl, 
propionyl, butyryl, isobutyryl, vaieryl, isovaleryl, pivaloyl and hexanoyl, aralkanoyl groups such as 
benzylcarbonyl, 3-phenylpropanoyl, 2-phenylpropanoyl, 1 -phenyl propanoyl, 4-phenylbutanoyl, 3-phenylbuta- 
noyl, 2-phenylbutanoyl, 1-phenyIbutanoyl, 2-methyl-3-pheny I propanoyl. 5-phenylpentanoyl, 4-phenylpenta- 
noyl, 3-phenyIpentanoyl, 2-phenylpentanoyl, 1-phenylpentanoyl, 3-methyl-4-phenylbutanoyl, 3-methyl-2-phe- 
nylbutanoyl, 6-phenylhexanoyl, 5-phenyIhexanoyl, 4-phenylhexanoyl, 3-phenylhexanoyI, 2-phenylhexanoyl, 
1-phenylhexanoyl, 4 methyl-5-phenylpentanoyI, 4-methyi-3-phenylhexanoyl and 4-methyl-2- phenylhexanoyl, 
and substituted or unsubstituted arylcarbonyl groups such as benzoyl, 1-naphthoyl, 2-naphthoyl, (o-, m- or 
p-)toluoyl, (o-, m- or p-)fluorobenzoyl, (o-, m- or p-)chlorobenzoyl, (o-, m- or p-)bromobenzoyl and various 
fluoronaphthoyl, chloronaphthoyl and bromonaphthoyl groups. The "(lower alkoxy)carbonyi group" includes, 
among others, methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl, 
isobutoxycarbonyl, sec-butoxycarbonyl, tert-butoxycarbonyl, pentyloxycarbonyl, 3 methylbutoxycarbonyl, 
hexyloxycarbonyl and 4-methylpentyloxycarbonyl. 

As preferred examples of the 'aralkyl group" or "aryl group" represented by any of R 8 , R 9 , R 10 and R 1 \ 
there may be mentioned those aralkyl groups or aryl groups specifically mentioned in relation to the term 
•hydrocarbon group". 

The above-mentioned "hydrocarbon group" and/or "5-or 6-membered heterocyclic group, which may be 
condensed with a benzene ring" may further have, on any of R 5 , R 6 , R 7 . R 1 and R 2 , one or more substituents 




indenyl 
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each selected from among halogen atoms, lower alkyl groups, hydroxy and related groups (hydroxy, 
mercapto, alkoxy, lower alkylthlo, cycloalkyl-Iower aJkoxy, cycloalkyl-Iower alkylthlo, araikyloxy, aralkytthlo, 
aryloxy, arylthlo, aryloxy-lower alkoxy, aryloxy-lower alkylthlo, arylthio-lower alkoxy, arylthio-lower alkylthlo), 
oxo and related groups (oxo, thloxo), carboxyl and related groups (carboxyl, (lower alkoxy) carborryl.acyi), 
cyano, carbamoyl and related groups (carbamoyl, mono- or dl-(lower alkyl) amlnocarbonyl), nftro, amino and 
related groups (amino, mono- or dl-(lower aikyl)amlno, mono- or dlaraikylamlno, N-araJkyt-N-lower alkylamlno) 
and, for R 6 or R fl , nitrogen-containing heterocyclic groups. 

Preferred as the 'halogen atom" is a fluorine, chlorine or bromine atom. The "lower alkyl group" Includes 
those mentioned hereinbefore. 

The "alkoxy group" Is suitably a straight or branched one containing 1 to 10 carbon atoms and Includes 
methoxy, ethoxy, propoxy, isopropoxy, butoxy, Isobutoxy, sec-butoxy, tert-butoxy, pentyloxy (am^tacy), 
isopentyloxy, tert-pentyloxy, neopentyloxy, 2-methylbutoxy, t,2-dimethylpropoxy, 1-ethylpropoxy, hexytaxy, 
heptyloxy, 5-methylhexyloxy, octyloxy, 6-methylheptyloxy, nonyloxy, 7-methyIactyloxy, decyloxy, 8-msthy^ 
nonyloxy, and so on. 

The "lower alkoxy group" Includes those aJkoxy groups mentioned hereinbefore in relation to the *afcoxy 
group" which contain 1 to 6 carbon atoms. 

The "lower alkytthio group" corresponds to the above-mentioned lower alkoxy group In the sense* that toe 
former contains a suffur atom In place of the oxygen atom In the latter. Examples are methytthlo, etfeyfthto, 
propylthio, lsopropyithlo, butylthlo, sec-butyithlo, tert- butylthio, pentyithlo, rteopentylthlo, 2-methylbutylthlo, 
1,2 dimethylpropytthlo, 1-ethylpropyithlo and hexylthlo. 

The "cycloalkyl-Iower alkoxy group" or "cycloalkyl lower alkylthio group" means a group resulting from 
substitution of one optional hydrogen atom of the above-mentioned "lower alkoxy group" or "lower alkylthlo 
group", respectively, by the above mentioned "cycloalkyl group" and specifically Includes, among others, 
cyclopropylmethoxy (or- methylthlo), 

2-cyclopropyl-ethoxy (or -ethylthio), 1-cyclopropyl-ethoxy (or -ethylthio), 3-cyclopropyl-propoxy (or 
-propylthio), 2-cyclopropyl-propoxy (or -propylthio), 1 -cyclopropyl-propoxy (or -propylthio). 2-cyclopropyl- 
1 -methyl-ethoxy (or -ethylthio), 4-cyclopropyl-butoxy (or -butylthio}, 5-cyclopropylpentyl-oxy (or -thlo), 
6-cyclopropylhexyl-oxy (or -thio), cyclobutyl methoxy (or-methylthlo), 2-cyclobutyl-ethoxy (or -ethylthio), 
1-cyclobutyl ethoxy (or ethylthio), 3-cyclobutyl-propoxy (or -propylthio), 2-cyclobutyl-propoxy (or-propylthlo), 
1-cyclobutyipropoxy (or -propylthio), 2-cyclobutyl-1 -methyl-ethoxy (or -ethylthio), 4-cyclobutyl-butoxy (or 
-butylthio), 5-cyclobutylpentyl-oxy (or -thlo), 6-cyclobutylhexyl-oxy (or -thlo), cyclopentyl-methoxy (or-methyl- 
thlo), 2-cyclopentylethoxy (or -ethylthio), 1-cyclopentyl-ethoxy (or -ethylthio), 3-cyclopentyl-propoxy (or 
-propylthio), 2- cyclopentyl-propoxy (or-propylthlo), 1-cyclopentyl-propoxy (or-propylthlo), 2-cyclopentyl- 
1 -methyl-ethoxy (or -ethylthio), 4-cyclopentyl-butoxy (or-butylthlo), 5-cyclopentylpentyl-oxy (or -thlo), 
6-cyclopentylhexyl-oxy (or -thlo), cyclohexyl-methoxy (or -methylthlo), 2-cyclohexyl-ethoxy (or -ethylthio), 
1-cyclohexyl-ethoxy (or -ethylthio), 3-cyclohexyl-propoxy (or -propylthio), 2-cycHohexyl-propoxy (or-pro- 
pylthlo), 1-cyclohexyl-propoxy (or-propylthlo), 2-cy do hexyl-1 -methyl-ethoxy (or -ethylthio), 4-cyclohexylbu- 
tyoxy (or-butylthio), 5-cyclohexylpentyl-oxy (or-thio), 6-cyclohexylhexyl-oxy (or -thlo), cycloheptyl-methoxy 
(or -methylthio), 2-cycloheptyl-ethoxy (or -ethylthio). 1-cycloheptyl-ethoxy (or -ethylthio), 3-cycloheptyl-pro- 
poxy (or-propylthlo), 2-cycloheptyl-propoxy (or-propylthlo), 1-cydoheptyi-propoxy (or -propylthio), 2-cyclo- 
heptyl-1 -methyl-ethoxy (or -ethylthio). 4-cycloheptyl-butoxy (or -butylthio), 5-cycloheptylpentyl-oxy (or -thio) 
and 6-cycloheptylhexyl-oxy (or-thio). 

The "araikyloxy group" or "aralkylthlo group" means a group resulting from substitution of one optional 
hydrogen atom of the above-mentioned "lower alkoxy group" or "lower alkylthlo group" by the 
above-mentioned "aryl group" and, more specifically, Includes the following examples In which the "aryl group" 
Is typified by a phenyl group alone: benzyloxy (or -thio), phenethyl-oxy (or -thlo), 1-phenyl-ethoxy (or 
-ethylthio), 3-phenyl-propoxy (or -propylthio), 2-phenyl-propoxy (or -propylthio), 1-phenyl-propoxy (or 
-propylthio), 2-phenyl-1 -methyl-ethoxy (or -ethylthio), 4-phenyl-butoxy (or -butylthio), 5-phenylpentyl-oxy 
(or -thlo) and 6-phenylhexyl-oxy (or -thld). 

Examples of the "aryloxy group" or "arylthlo group" are pnenoxy (or phenylthlo), naphthyl-oxy (or-thlo) and 
other ether or thioether residues derived from aromatic mono- or polycycllc hydrocarbon hydroxy or mercapto 
compounds. 

The "aryloxy-lower aJkoxy group", "aryloxy-iower alkylthlo group", "arylthlo-lower alkoxy group" or 
"arylthio-lower alkylthio group" means a group resulting from substitution of one optional hydrogen atom of 
the above-mentioned "lower alkoxy group" or "lower alkylthio group" by the above-mentioned "aryloxy group" 
or "arylthlo group" and, more specifically. Includes the following examples wherein the "aryloxy group" or 
"arylthio group" is typified by a pnenoxy (or phenylthio) group alone: pnenoxy (or phenyithlo)-methoxy 
(or-methylthio), 2-phenoxy (or phenylthlo)-ethoxy (or -ethylthio), 1-phenoxy (or phenylthloHsthoxy (or 
-ethylthio), 3-phenoxy (or phenylthlo) propoxy (or-propylthlo), 2-phenoxy (or phenylthlo) -propoxy (or-pro- 
pylthlo), 1-phenoxy (or phenylthlo)-propoxy (or-propylthlo), 2-phenoxy (or phenyithlo)-1-methyl-ethoxy (or 
-ethylthio), 4-phenoxy (or phenylthlo)-butoxy (or -butylthio), 5-phenoxy (or phenylthlo)pentyl-oxy (or -thlo) 
and 6-phenoxy (or phenylthlo) hexyl-oxy (or-thlo). 

As examples of the "acyl group" or "mono- or di-(lower alkyl) amlnocarbonyl group", there may be 
mentioned those specific groups that have already been given hereinabove. 
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The "mono- or di-lower alkylamino group" means a group resulting from substitution of one or two hydrogen 
atoms of an amino group by "iower alkyl groups" mentioned hereinbefore and, more specifically, includes 
monoalkylamino groups in which the substituent alkyl group is a straight or branched alkyl group containing 1 
to 6 carbon atoms, such as methylamino, ethylamino, propylamino, Isopropylamino, butyiamino, Isobuty- 
5 lamino, pentylamino, isopentylamino, hexylamino and isohexyiamino, symmetrical dialkylamlno groups in 
which the two substituent alkyl groups are the same and each is a straight or branched alkyl group containing 1 
to 6 carbon atoms, such as dimethylamlno, diethyiamino, dipropylamino, diisopropylamino, dibutylamino, 
dipentylamino and dihexylamino, and asymmetrical diaikylamino groups in which the two substituent alkyl 
groups are different from each other and each is a straight or branched alkyl group containing 1 to 6 carbon 
10 atoms, such as ethylm ethylamino, methylpropylamino, ethylpropylamino, butylmethylamino, butylethylamino 
and butyipropylamino. 

As the "mono- or diaralkylamino group", there may be mentioned monoaralkylamino groups such as 
benzylamino, phenethylamino, 3-phenylpropylamino, 4-phenylbutyIamino, 5-phenyIpentylamino, 6-phenylhex- 
ylamino, 1-naphthyl methylamino, 2-naphthylmethylamino f 1-naphthyl ethylamino, 2-naphthylethyiamino, 

15 1-naphthylpropylamino, 2-naphthylpropylamino, 1-naphthylbutylamino, 2-naphthylbutylamino, diphenylmethy- 
lamino, 2,2-diphenylethylamino, 3,3-diphenylpropylamino, 4,4-diphenylbutylamino and triphenylmethylamino, 
symmetrical diaralkylamino groups such as dibenzylamino, dlphenethylamino, bis(3-phenylpropyi)amino, 
bis(4-pheny!butyl)amino t bis(5-phenylpentyl)amino and bis(6-phenylhexyl)amino, and asymmetrical diaralky- 
lamino groups such as N-benzylphenethylamino t N-benzyl-3-phenylpropylamino, N-benzyl-4-phenylbuty- 

20 lamino, N-benzyl-5-phenylpentylamino, N-benzyl-6-phenylhexylamino, N-phenethyl-3-phenylpropylamino, 
N-phenethyl-4-phenylbutylamino, N-phenethyl-5-phenylpentylamino, N-phenethyl-6-phenylhexylamino, 
N-(3-phenylpropyl)-4-phenylbutylamino, N-(3-phenylpropyl)5-phenylpentylamino, N-(3-phenylpropyl)-6-phe- 
nylhexylamino, N-(4-phenylbutyl)-5-phenylpentylamino, N-(4-phenylbutyl)-6-phenylhexylamino and N-(5-phe- 
nylpentyl)-6-phenylhexylamino. 

25 The "N-aralkyl-N-lower alkyl group" means a group resulting from substitution of the above-mentioned 
"lower alkyl group" on the amino group of the above-mentioned "monoaralkylamino group" for rendering the 
amino group tertiary and typically includes N-methylbenzylamino, N-ethylbenzylamino, N-propyibenzylamino, 
N-butylbenzylamino, N-pentylbenzylamino, N-hexylbenzylamino, N-methylphenethylamlno, N-ethylphenethy- 
lamino, N-propylphenethylamino, N-butylphenethylamino, N-pentyl phenethylamino, N-hexylphenethylamino, 

30 N-methyl-3-phenylpropylamino, N-ethyl-3-phenylpropylamino, N-propyl-3-phenylpropylamino, N-butyl-3-phe- 
nylpropylamino, N-pentyl-3-phenylpropylamino, N-hexyl-3-phenylpropylamino, N-methyl-4~phenylbutylamino, 
N-ethyl-4-phenylbutylamino, N-propyl-4-phenylbutylamino, N-butyl-4-phenyIbutylamino, N-pentyl-4-phenyIbu- 
tylamino and N-hexyl-4-phenylbutylamino. 
The "nitrogen-containing heterocyclic group" as a substituent on R 5 and/or R 6 means a saturated or 

35 unsaturated, 5- or 6-membered heterocyclic group which contains at least one nitrogen atom as a hetero atom 
and optionally a sulfur atom and/or an oxygen atom, and may be condensed with a benzene ring. As examples 
of said group, there may be mentioned those heterocyclic groups containing at least one nitrogen atom as 
selected from among the examples given hereinbefore as examples of the "5- or 6-membered heterocyclic 
group, which may be condensed with a benzene ring". 

40 In this case, too, such heterocyclic groups may be available for bonding at any position on the heterocycle 
or benzene ring either via a ring forming carbon atom or via a ring-forming nitrogen atom, as mentioned 
hereinabove. 

Preferred as the substituent which A 2 and/or A 3 may have are lower alkyl, aralkyl and aryl groups and, in 
particular, those groups specifically mentioned in relation to the above-mentioned "lower alkyl group" and, in 
45 the case of aralkyl and aryl groups, in relation to the "hydrocarbon group". 

The compounds (I) according to the invention can form salts. The scope of the Invention includes salts of the 
compounds (I). Such salts include acid addition salts with inorganic acids such as hydrochloric acid, sulfuric 
acid, nitric acid, phosphoric acid, hydrobromic acid and hydroiodic acid and with organic acids such as acetic 
acid, oxalic acid, succinic acid, citric acid, maleic acid, malic acid, fumaric acid, tartaric acid, picric acid, 
50 methanesulfonic acid and ethanesulfonic acid, salts with acidic amino acids such as glutamic acid and aspartic 
acid, quaternary ammonium salts resulting from quaternization with alkyl halides such as methyl chloride, 
methyl bromide and methyl iodide, and so forth. 

The compounds (I) provided by the present invention have at least two asymmetric carbon atoms and there 
can exist isomers due to the presence of such carbon atoms. In certain instances, keto-enol tautomerism may 
55 be encountered between a compound having a hydroxy or mercapto group on a heterocycle and a compound 
having an oxo or thioxo group on a heterocycle. Such isomers all fall within the scope of the present invention 
either in each individual isolated form or in a mixture form. 

Specific examples of particularly preferred compound (I) and salts thereof in the invention include 
1-(3-phenylpropyl)-4-[2-(3-pyridyl)thiazolidin-4-ylcarbonyi]piperazine, 1-decyl-4-[2-(3-pyridyl)thiazo!idin- 
60 4-ylcarbonyl]piperazine, 1-(4-oxo-4-phenylbutyl)-4-t2-(3-pyridyl)thiazolidin-4-ylcarbonyi]piperazine or an acid 
addition salt thereof, etc.. but the present invention should not be construed as being limited thereto. 

The compounds (I) according to the invention can be produced by applying various synthetic methods 
taking advantage of the characteristics of the skeletal structure and various substituents. Typical examples of 
applicable production processes are given below. 
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Process 3 (Amidation C) 
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Process 5 (N-Acylation B) 
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Process 7 (Etherif ication or thioetherif ication A) 
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Process 9 (Etherif ication or thioetherif ication C) 
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Process 11 (N-Alkylation A) 
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Process 13 (N-Alkylation C) 
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Process 15 (N-Alkylation E) 
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Process 17 (Reduction) 
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In the above reaction formulae, R*. R 2 , R 3 , R 4 , R 6 , X 1 , A 1 , Y 1 and Z each are as defined fri above formula fl) 15 
and the other substltuents are defined as follows: 
R 12 : the same group as R 1 , which however may have a protective group; 
R1 3 : the same group as R 2 , which however may have a protective group; 
Y 2 : the same group as Y 1 , which however may have a protectee group; 

R 14 : the same group as R 3 , which however may have a protective group; 20 
R 16 : the same group as R 5 f which however may have a protective group; 
A 4 : a divalent hydrocarbon group; 

R16 and R 17 : a hydrocarbon atom or a lower alkyl group; R 1fl and R 17 , which may be the same or different, a 
hydrocarbon atom or a lower alkyl group; 

R 18 : the residue of an acyl group after removal of the carbonyl group therefrom; 25 
■0: a nitrogen-containing 5- or 6-membered heterocyclic group In which the nitrogen atom is not a 
tertiary one and which may be condensed wtth a benzene ring; 

R 19 : a hydrogen atom, a lower alkyl group or a group of the formula H3" * 

R 20 : the same group as R 1 , which however may have a protective group; 

R21 : the same group as R 2 , which however may have a protective group; #7 
Y 3 : the same group as Y 1 , which however may have a protective group; 
R 22 : the same group as R 6 , which however may have a protective group; 
A 6 : the same group as A 4 or a divalent group of the formula A 4 -X 2 -A 6 -; 
X 2 : an oxygen atom or a sulfur atom; 

A 6 : a lower alkylene group; 35 

D 1 and D 2 : one is a hydroxy group, a mercapto group, or an alkail metal-substituted hydroxy or mercapto 
group and the other is a halogen atom or an organo sulfonyloxy group; 

R 23 : an alkyl group of 1 to 10 carbon atoms, a cycloalkyl-lower alkyl group, an aralkyl group, an aryl group, an 
aryloxy-lower alkyl group or arylthlo-lower alkyi group; 

X 3 : an oxygen atom or a sulfur atom; AO 

A 7 : a divalent 5- or 6-membered heterocyclic group, which may be condensed with a benzene ring, or a 
group of the formula -A 6 -X 2 -A 8 -; 

A 8 : a divalent 5- or 6 membered heterocyclic group, which may be condensed with a benzene ring; 

R 24 : the same group as R 3 , which however may have a protective group; 

X 4 : an oxygen atom or a sulfur atom; 45 

Y4: an oxygen atom, a sulfur atom or an imlno group (-NH-); 

D 3 : a halogen atom or an organo sulfonyloxy group; 

R26 : a lower a |ky| group, a lower aikoxycarbonyl group or an acyi group; 

D 4 and D 6 : one is an amino group, which may have a protective group, and the other is a halogen atom or an 
organo sulfonyloxy group; 50 

R 26 : a hydrogen atom, a lower alkyl group or an aralkyi group when D 5 Is an amino group which may have a 
protective group; a lower alkyl group or an aralkyl group when D 6 is a halogen atom or an organo sulfonyloxy 
acid group; D 6 -R 26 may be potassium phthaiamide, provided that D 4 Is a halogen atom or an organo 
sulfonyloxy group; 

R 27 : a lower alkyl group or an aralkyl group, which may be the same as or different from R 26 ; 55 

R 28 : a hydrogen atom or the same group as R 26 or R 27 ; 

R 29 : a hydrogen atom, a lower alkyl group or a group of the formula D 4 -A 8 -; 

R 30 : a hydrogen atom, a lower alkyl group or an aralkyl or an aryl group; 

R 31 : a hydrogen atom, a lower alkyl group, an araikyl group or an aryl group; 

X 5 : an oxygen or a sulfur atom, a methylene group which may have a lower alkyt group as a substltuent or a qq 
methine group which may have a lower alkyi group as a substltuent (I.e. H- or lower alky£- c = ■ 
or H- or lower alkyl- -c-); and 

— : one bond is a double bond. 

Referring to the above definitions, the protective groups include amino-protecting groups, carboxy-protect- ss 
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ing groups, mercapto-protecting groups and hydroxy-protecting groups. As the amino-protecting groups, 
there may be mentioned urethane-forming protective groups such as benzyloxycarbonyl, p-methoxybenzylox- 
ycarbonyl, p-methylbenzyloxycarbonyl, p-chlorobenzyloxycarbonyl, p-nitrobenzyloxycarbonyl, p-phenylazo- 
benzyloxycarbonyl, p-methoxyphenylazobenzyloxycarbonyl, 3,5-dimethoxybenzyIoxycarbonyl, 3,4,5-trimeth- 
5 oxybenzyloxycarbonyl, tert-butoxycarbon yl, tert-amyloxycarbonyl, p-biphenylisopropyloxycarbonyl and 
diisopropylmethyloxycarbonyl, acyl-type protective groups such as formyl, acyl, trifluoroacetyl, phthaiyi, tosyl, 
o-nitrophenylsulfenyl, p-methoxy-o-nitrophenylsulfenyl, benzoyl and chloroacetyl, aikyl-type protective groups 
such as trityl, benzyl, 2-benzoyl-1-methylvinyl and trimethylsilyl, and allylidene type protective groups such as 
benzylidene and 2 hydroxy-allylidene. 

10 As the carboxy-protecting groups, there may be mentioned ester residues such as benzyl, p-nitrobenzyl, 
p-methoxybenzyl, 2,4,6-trimethylbenzyl, pentamethylbenzyl, methyl, ethyl, tert-butyl, benzhydryl, trityl, 
phthalimidomethyl, cyclopentyl, 2-methylthioethyi, phenacyl and 4-picolyl. 

As the mercapto-protecting groups, there may be mentioned benzyl, p-methoxybenzyl, p-nitrobenzyl, 
benzhydryl, trityl, benzyloxycarbonyl, benzoyl, ethylcarbamoyl, acetamidomethyl, ethylthio, benzylthiomethyl, 

15 and so forth. As the hydroxy-protecting groups, there may be mentioned benzyl, tert-butyl, acetyl, 
trifluoroacetyl, benzyloxycarbonyl, and so on. 

The "divalent hydrocarbon group" corresponds to the substituted hydrocarbon group in R 5 , R 6 or R 7 and 
preferably is an alkylene group, a cycloalkanediyl group, an arylene group, a divalent nonaromatic condensed 
polycyclic hydrocarbon group, an aralkylene group or an aralkenylene group. 

20 The "aikylene group" preferably contains 1 to 20 carbon atoms, which may be straight or branched and, 
more specifically, includes, among others, methylene, methylm ethylene, ethylene, trimethyiene, propylene, 
tetramethylene, 1-methyltrimethylene, 2-methyltrimethylene, 3-methyltrimethylene, pentamethylene, 1-methyl- 
tetramethylene, 4-methyltetram ethylene, hexamethylene, 5-methylpentamethylene, heptamethylene, octa- 
methylene, nonamethylene, decamethylene, undecamethylene, dodecam ethylene, tridecamethylene, tetrade- 

25 camethylene, pentadecamethylene, hexadecamethyiene, heptadecam ethylene, octadecamethylene, nonade- 
camethylene and eicosamethylene. 

The "cycloalkanediyl group" includes various cyclopropane diyl groups, various cyclobutanediyl groups, 
various cyclopentanediyl groups, various cyclohexanediyl groups and various cycloheptanediyl groups. 
As the "divalent nonaromatic condensed polycyclic hydrocarbon group", there may be mentioned various 

30 indanediyl groups, various indenediyl groups, various tetrahydronaphthalenediyl groups, various dihydronaph- 
thalenediy! groups, various 1,2-benzo-1-cycloheptenediyl groups, various fluorenediyl groups, various 

2.3- dihydro-1H-benz[f] indenediyl groups and various 1H-benz[f] indenediyl groups, among others. 

As the "arylene group" , there may be mentioned phenylene groups (o-, m- and p-). various naphthalenediyl 
groups, and so forth. The "aralkylene group" means a divalent group of an arylalkene as resulting from bonding 
35 of the above-mentioned "arylene group" to a lower alkylene group containing 1 to 6 carbon atoms and is, for 
example, 

A 

when the arylene group is phenylene and the lower alkylene group is methylene. 
As the alkali metal atom for forming an alcoholate (phenolate) or thiolate (thiophenolate), there may be 
45 mentioned potassium and sodium, among others. 

As said "residue of an acyl group after removal of the carbonyl group therefrom", lower alkyl groups, aralkyl ? 
groups, halo-substituted or unsubstituted aryl groups and lower alkoxy groups are particularly preferred. As 
specific examples of such groups, there may be mentioned those mentioned hereinbefore. 
The "nitrogen-containing 5- or 6-membered heterocyclic group in which the nitrogen atom is not a tertiary 
50 one and which may be condensed with a benzene ring" means a group which belongs to the class of the "5- or 
6-membered heterocyclic group, which may be condensed with a benzene ring" as represented by R 1 and/or 
R 2 and contains at least one nitrogen atom and in which at least one nitrogen atom is not yet a tertiary one. 
Examples of such group are thus as follows: 1H-pyrrolyl, A 2 - or A 3 - pyrrolinyl, pyrrolidinyl, imidazolyl, 
imidazolinyl, imidazolidinyl, pyrazolyl, pyrazolinyl, pyrazolidinyl, 1 H-1 ,2,3-triazolyl, 2H-1 ,2,3-triazolyl, 
55 1H-1,2,4-triazolyl, 4H-1 ,2,4-triazolyl, 1 H-1 ,2,3,4-tetrazolyl, indoyl, benzimidazolyl, 1H-indazolyI, 2H-indazolyl, 

1.4- dihydropyridyl, tetrahydropyridyl, piperidinyl, piperazinyl, AMhiazolinyl, thiazolidinyl, A 4 -oxazolinyl, 
oxazoiidinyl, A 4 -isoxazolinyl and isoxazolidinyl. 

The "halogen atom" represented by D 1 , D 2 , D 3 , D 4 or D 5 is, for example, an iodine, bromine or chlorine atom, 
whereas the "organo sulfonyloxy group" is, for example, an alkyl sulfonyloxy group such as methanesulfony- 
6 0 loxy or ethnesulfonyloxy, a benzenesulfonyloxy, or an arylsulfonyloxy group such as toluene- (in particular 
p-toluene-)sulfonyloxy group. 

The "cycloalkyl-lower alkyl group" represented by R 25 indicates a group resulting from substitution of one 
optional hydrogen atom of the above-mentioned "lower alkyl group" by the above-mentioned "cycloalkyl 
group". Thus, for instance, when the lower alkyl group is methyl and the cycloalkyl group is cyclohexyl, said * 
65 group is cyclohexylmethyl. 
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Similarly, the "aryloxy-lower aJkyl group" or "arylthlo-lower alky! group" means a group resulting from 
substitution of one optional hydrogen atom of the above-mentioned "tower alkyl group" by the 
above-mentioned "aryloxy group" or "arylthlo group", respectively. Thus, for instance, when the lower alkyl 
group is propyl and the aryloxy or arylthlo group Is phenoxy (or phenylthlo), the group In question is phenoxy- 
(or phenylthlo-Jpropyl. 5 

The "divalent 5- or 6-membered heterocyclic group, which may be condensed with a benzene ring" as 
represented by A 7 and/or A 8 corresponds to thB "5- or 6-membered heterocyclic group, which may be 
condensed with a benzene ring" as represented by R 1 and/or R 2 . Thus, more specifically, for the pyridine ring, 
there may be mentioned various pyridinedfyl groups, namely pyridlne-2,3-dlyl, pyridIne-2,4 dryl, pyridlne- 
2,5-diyl, pyridine-2,6-dryl, pyridlne-3,4-diyl and pyridine-3 t 5-diyi, respectively represented by: w 



CI 0- ^ JQL <X ana 



The other groups are as already mentioned in the above formula (I). 

The production processes are now described in more detail. 20 
Process 1 

The compounds (I) of the invention can be produced by reacting heterocyclic carboxyllc acid of general 
formula (II), which may have a protective group, or reactive derivative thereof, with amine of general formula 
(III), which may have a protective group, If necessary followed by deprotectlng (removing the protective group 25 
or groups). 

As the reactive derivative of compound (II), there may be mentioned acid halides such as acid chloride and 
acid bromide; acid azlde; active esters with N-hydroxybenzotriazole, N-hydroxysucclnlmlde, etc.; symmetric 
acid anhydride; and acid anhydrides with alkylcarbonic acids, p-toluenesurfonlc acid, etc. 

When the compound (II) is used in the free carboxyllc acid form, rt Is advantageous to carry out the reaction 30 
in the presence of a condensing agent such as dicyclohexylcarbodllmlde or t.V-carbonyldiimidazole. 

The reaction conditions may vary to some extent depending on starting compound, particularly on the kind 
of reactive derivative of compound (II). Generally, however, it is advantageous to carry out the reaction in an 
organic solvent Inert to the reaction, such as pyridine, tetrahydrofuran, dloxane, ether, N t N-dimethylforma- 
mide, benzene, toluene, xylene, methylene chloride, dichloroethane, chloroform, ethyl acetate or acetonrtrile, 35 
using the starting compounds (II) and (III) In equimoiar amounts or using one of them in excess. 

According to the kind of reactive derivative, or when the starting (III) is used In a salt form, It Is in some 
instances advantageous to cany out the reaction in the presence of a base, for example an organic base such 
as trimethylamine, triethylamine, pyridine, picoline, lutidine, dimethylanlline or N-methylmorpholine, or an 
inorganic base such as potassium carbonate, sodium carbonate, sodium hydrogen carbonate, sodium 40 
hydroxide or potassium hydroxide. It Is also possible to promote the reaction by using the starting compound 
(III) In excess. Pyridine can serve also as a solvent. 

The reaction temperature may vary, hence should suitably be selected, depending on the kind of said 
reactive derivative. 

It is favorable to the reaction that a mercapto group, a reactive amino group, a carboxyl group and a hydroxy 45 
group be absent. It is possible, however, to obtain desired compounds having such groups by means of 
protective group introduction prior to reaction and deprotectlon after reaction. 

The method of deprotectlon may vary depending on the protective group. 

For Instance, when substituted or unsubstltuted benzyloxycarbonyl is used as an amino-protecting group, 
the deprotection is preferably carried out by catalytic reduction and in certain Instances by acid treatment with 50 
hydrobromlc acid/acetic acid, hydrobromlc acld/trifluoroacetlc acid, hydrofluoric acid, etc. other urethane-for- 
mlng protective groups, e.g. tert-butoxycarbonyl, can advantageously be removed by acid treatment using 
hydrobromlc acid/acetic acid, trifiuoroacetic acid, hydrochloric acid, hydrochloric acld/acetlc acid, . 
hydrochloric acid/dioxane, etc. 

When methyl or ethyl is used as a carboxy-protecting group, deprotectlon can easily be effected by 55 
saponification. Benzyl and various substituted benzyl groups as carboxy-protecting groups can be eliminated 
with ease by catalytic reduction or saponification, carboxy-protecting tert butyl can easily be removed by the 
same acid treatment as mentioned above, and trimethylsllyl group by contact with water. 

Mercapto- or hydroxy protecting groups can be removed In most cases by treatment wfth sodium liquid 
ammonia or with hydrofluoric acid. In some cases (e.g. o-benzyl, o-benzyloxycarbonyl, s-p-nltrobenzyl), they GO 
can be removed also by applying catalytic reduction, when they are acyl groups, they can be eliminated by 
treatment with an acid or alkali. 

The deprotectlon treatments mentioned above can be performed in conventional manner. 
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Process 2 

Those compounds of general formula (la) In which Y 1 is an Imino group can be produced also by reacting 
oxazolidinedione ring-condensed heterocyclic compound of general formula (IV) with compound (III). 

Compound (IV) is a compound in which the C-terminus of compound (II) is in an activated form and at the 
5 same time the amino group of compound (II) is in a protected form. Hence, the reaction also fall under the 
category of amidation. 

In respect to reaction conditions, protective groups and methods of deprotection, this process is 
substantially the same as Process 1. 

10 Process 3 

The compounds of the invention include those amide compounds in which R 3 is an amino group substituted 
by a hydrocarbon group having a carbamoyl, mono or di- (lower alkyljaminocarbonyl group. Such compounds, 
which are represented by general formula (lb), can be produced by reacting side chain carboxylic acid of 
general formula (V) or reactive derivative thereof with amine of general formula (VI), if necessary followed by 
15 deprotecting. 

In respect of reaction conditions and so forth, this process is substantially the same as Process 1. 
Process 4 

The compounds of the invention which have the general formula (Ic) can be produced by reacting 
20 corresponding cyclic secondary amine (VII) with carboxylic acid of general formula (VIII) or a reactive derivative 
thereof, if necessary followed by deprotecting. 
This N-acylation reaction can be carried out in the same manner as in Process 1. 

Process 5 

25 Those compounds of the invention which are represented by the general formula (Id) can be produced by 
reacting corresponding heterocyclic secondary amine (IX) with carboxylic acid of general formula (X) or a 
reactive derivative thereof, if necessary followed by deprotecting. 
The reaction conditions and the like are substantially the same as in Process 1. 

30 Process 6 

The compounds of the invention include those compounds (le) in which R 1 (or R 1 and R 2 each) is a 
heterocyclic group containing a cyclic secondary amine-forming nitrogen atom with an acyl group bonded to 
the nitrogen atom. They can be produced by reacting compound (XI) with compound (XII) or reactive derivative 
thereof in the same manner as in Process 1. 

35 

Process 7 

The compounds of the invention include ether or thioether compounds. Such compounds can be produced 
by applying a conventional method of etherification or thioetherification. 

Among the conventional methods, the most general method which comprises reacting an alcohol or 
40 mercaptan or an alkali metal derivative thereof with a halide or sulfonate can be used most advantageously. 

Thus, the ether or thioether compounds of general formula (If) can be produced by reacting hydroxy or 
mercapto compound of general formula (XIV) or alkali metal derivative thereof with halide or sulfonate 
compound of general formula (XV), or reacting halide or sulfonate compound of general formula (XIV) with 
hydroxy or mercapto compound of general formula (XV) or alkali metal derivative thereof. 
45 The reaction is carried out in an organic solvent such as N.N-dimethylformamide, dimethyl sulfoxide, 
acetone, methyl ethyl ketone (2-butanone), methanol, ethanol, ethylene chloride, chloroform, ether, 
tetrahydrofuran or dioxane, or water, or in a mixed solvent composed of water and such an organic solvent, 
using the compounds (XIV) and (XV) in substantially equimolar amounts or using either of them in slight 
excess. 

50 When the starting hydroxy or mercapto compound (XIV) or (XV) is not in the alkali metal-substituted form, 
the reaction is carried out in the presence of a base, preferred examples of which are sodium hydroxide, 
potassium hydroxide, sodium hydride, sodium carbonate, potassium carbonate and Triton B. 

Although the reaction temperature is not critical, the reaction is usually carried out at room temperature or 
with heating. 

55 When the starting compound (XIV) contains an additional free or alkali metal-substituted mercapto group, 
thioetherification generally takes place simultaneously on the group. 

According to the kind of substituent, it is preferable to carry out the reaction after introduction of a 
protective group so that the expected side reaction can be inhibited. In that case, postreaction deprotection 
can be effected by treating in the same manner as described in relation to Process 1. 

60 

Process 8 

The ether or thioether compounds of general formula (Ig) can be produced by reacting compound (XVI) with 
compound (XVII). The reaction conditions and the like are the same as in Process 7. 

65 
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Process 9 

The ether or thioether compounds of general formula (In), too, can be produced by reacting and treating In 
the same manner as in Process 7 with compound (XVIII) and compound (XIX) as the starting compounds. 

Process 10 5 

Among the compounds of the Invention, those compounds (li) in which X 1 is an oxygen or sulfur atom can 
be produced by applying a cyclizatlon or ring closure reaction using ketone (or aldehyde) of general formuta 

(XX) and dioi, dithlol, hydroxy-mercaptan, amino-alcohol or amino-mercaptan compound of- general formula 

(XXI) as the starting compounds. 

The reaction Is carried out in a solvent such as an alcohol (e.g. methanol, ethanol, Isopropanol) or an 10 
aqueous alcohol and generally at room temperature using the compounds (XX) and (XXI) In almost equimolar 
amounts or using either of them in slight excess, It Is also possible to conduct the reaction while removing., 
by-product water as an azeotrope with such a solvent as benzene, or toluene using a Dean-Stafk. trap oc ti}$ 
like. It Is favorable to this reaction that additional reactive groups such as mercapto, amino and carboxyj ar$ 
absent. Protection of such groups, however, renders the reaction practicable, in that case, deprotectloitcan, 15- 
be effected in the same manner as In Process 1. 

Process 11 

The N-substituted compounds of general formula (ij) can be produced by reacting corresponding cycHq 
secondary amine of general formula (XXII) with halide or sulfonate of general formula (XXIII), If necessary 20 
followed by deprotecting. 

When the starting compound (XXIII) is a hallde, the reaction Is advantageously carried out In a solvent such 
as mentioned above for Process 7, at room temperature or with heating or refluxlng, using the compounds 

(XXII) and (XXIII) in approximately equimolar amounts or using either of them in slight excess. 

In some instances, the addition of a secondary or tertiary base such as pyridine, picoline, 25 
N.N-dlmethylanillne, N-methylmorpholIne, trimethylamlne, trlethylamine or dlmethylamine or of an inorganic 
base such as potassium carbonate, sodium carbonate, sodium hydrogen carbonate, sodium hydroxide or 
potassium hydroxide can advantageously cause the reaction to proceed smoothly. 

When the starting compound (XXIII) is a compound substituted by an organo sulfonyloxy group, the reaction 
is advantageously carried out In a solvent such as mentioned above In relation to Process 7 t with cooling or at 30 
room temperature, using the compounds (XXII) and (XXIII) In approximately equimolar amounts or using either 
of them in slight excess. The reaction period should be selected with due consideration of various reaction 
conditions. 

The absence of suoh groups as mercapto, reactive carboxyl and reactive hydroxy group Is favorable to this 
reaction, too. However, protective group Introduction prior to the reaction makes It possible to obtain desired 36 
compounds. When there is additionally a reactive amino group, the amino group may also be subject to 
simultaneous N-alkylatlon. In that case, it is possible to obtain desired compounds when an easily e&mlnable 
protective group Is Introduced prior to the reaction and is removed after reaction. 

Deprotection can be effected as described above for Process 1. 

40 

Process 12 

Those compounds of the invention in which R 3 is a diamine type substltuent can be produced by applying 
the method comprising reacting amine of general formula (XXIV) with hallde or sulfonate of general formula 
(XXV) or reacting halide or sulfonate of general formula (XXIV) with amino (XXV). 

When symmetrically disubstltuted amino compounds are produced, one of the compounds (XXIV) and 46 
(XXV) Is used In an amount of about 2 moles per mbie of the other, as the case may be preferably, the 
compound (XXIV) is an amine and the compound (XXV) Is a halide or sulfonate, and the halide. or sulfonate 
compound (XXV) Is used in an amount of about 2 moles per mole of the amine compound (XXIV). When the 
desired compounds are monosubstituted amines or when disubstltuted amines are to be produced using 
monosubstituted amines as starting materials, both the reactants are used In approximately equimolar 50 
amounts. Other reaction conditions, such as solvent, temperature, addition of base .and deprotection 
conditions, are substantially the same as in Process 11. 

in producing monosubstituted amines as the desired compounds, it Is desirable to Inhibit tertiary amine 
formation so that the desired products can be produced in good yields. For that purpose, the amino group of 
D 4 or D 6 should preferably be converted in advance to a secondary amine form by introducing a protective 56 
group for preventing tertiary amine formation, such as toluenesulfonyloxy, acetyl, phenacyfsulfonyl, 
trifluoromethanesulfonyl or bisbenzenesulfonyl. 

When primary amines are to be produced by using a hallde or sulfonate compound (XXIV) in which D 4 Is a 
halogen atom or an organo sulfonyloxy group as one starting material, the compound (XXV) rr\ay be an 
ammonia. It is advantageous, however, to apply the method comprising carrying out the reaction using the 60 
potassium saJt of phthallmide and thereafter removing the protective group. 

Process 13 

Those compounds of the invention which have the general formula (\£) can be produced by reacting 
corresponding cyclic secondary amine (XXVII) with compound (XXVlll). The reaction conditions and so forth 66 
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are approximately the same as in Process 11. 
Process 14 

The compounds (Im) can be derived from the starting compounds (XXIX) and (XXX) in the same manner as 
5 in Process 11. 

Process 15 

Those compounds of the invention which have the formula (In) and have an amino group, or a mono- or 
disubstituted amino group on R 1 and/or R 2 can be produced by treating the reactants in the same manner as 
10 in Process 12. 

Process 16 

For producing those compounds (lo) of the invention in which R 3 is the group 
15 A 2 

- N N-R 7 

20 A 3 

forming a 5-membered ring, namely imidazolidine compounds, various methods of synthesizing 1,3-diazoles 
are applicable. Among them, an advantageous method of producing the compounds (lo) comprises 
subjecting to ring closure or cyclization corresponding ethylenedlamine compound (starting compound) of 
general formula (XXXIV) in which one of the two ethylenediamine nitrogen atoms is in an amide form. While 
various carbonyl compounds can be used as ring closure reagents, aldehyde of genera! formula (XXXV) is 
preferred when the introduction of a hydrocarbon-derived substituent is taken into consideration. 

The reaction can be effected by heating the compounds (XXXIV) and (XXXV) in an inert organic solvent (e.g. 
toluene) with a molecular sieve added. 
30 While the absence of additional reactive groups such as mercapto, amino, carboxyi in the starting 
compounds is favorable to the reaction, a starting compound can be submitted to the reaction without 
difficulty when said group is protected beforehand, as the case may be. In that case, deprotection can be 
carried out in the same manner as in Process 1 . 

35 Process 17 

Among the compounds of the invention, there are various compounds which can be obtained by reduction 
(e.g. reduction of C«C to C-C, CsC to C=C or C-C, N0 2 to NH 2 , S-S to SH). 

In the process given above by way of example, the basic saturated heterocycle skeletons of the compounds 
according to the invention are formed by reduction of the corresponding unsaturated or incompletely 
hydrogenated heterocycles. 

The reduction is advantageously carried out catalytically in the presence of a reduction catalyst such as 
platinum black, platinum oxide, palladium-on-carbon or Raney nickel. 

Other production processes 

45 In the foregoing, detailed mention has been made of amidation, etherification or thioetherification, 
cyclization and N-alkylation reactions, among others. However, the compounds of the invention contain 
various functional groups and therefore can be produced by applying various methods selected according to 
the characteristics of such groups. 

For instance,.the compounds (I) of the invention which have a free carboxyi group as a substituent can be 

50 produced from corresponding esters by eliminating the ester residue by a conventional method. Conversely, 
those compounds which have a lower alkoxycarbonyl group, an esterified carboxyi group, as a substituent can 
be produced by reacting a corresponding carboxylic acid or a reactive derivative thereof with a lower alcohol 
or a reactive derivative thereof such as a lower alkyl halide in the conventional manner for ester formation. 
The thus-produced compounds (I) of the invention are isolated in the free form or in the form of salts thereof 

55 and purified. The salts can be produced by subjecting the free-form compounds to a conventional salt 
formation reaction. 

Isolation and purification can be performed by applying ordinary procedures in chemistry, such as 
extraction, concentration, crystallization, filtration, recrystallization and various forms of chromatography. 
As already mentioned hereinabove, the compounds of the invention may occur as optical isomers such as 
60 racemic modifications, optically active substances and diastereomers, geometric isomers, namely cis and 
trans forms, and tautomeric isomers, namely keto and enol forms, either singly or in the form of a mixture. 
Stereochemically pure isomers can be obtained by using appropriate starting compounds or by using a 
general method of optical resolution [e.g. the method which comprises conversion to diastereomer salts with 
an optically active acid in general use (e.g. tartaric acid)]. Separation of diastereomer mixtures can be realized 
65 in conventional manner, for example by fractional crystallization or chromatography. Geometric isomers can 
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COOC(CH 3 ) 3 
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be separated from each other by utilizing a difference In physicochemlcaJ property therebetween. 

The compounds (I) and salts thereof according to the invention have PAF-antagonlzIng activity and are 
useful In the treatment and prevention of various diseases caused by PAF. In particular, they can be used a£ 
antiasthmatics, antiinflammatory agents, antiulcer agents, shock symptom alleviating agents, therapeutic 
agents for ischemic heart and brain diseases, liver diseases, thrombosis and nephrftls, rejection Inhibitors for 
use in organ transplantation, etc. 

Some of the compounds of the invention have vasodilating activity and such compounds are useful as 
vasodilators as well. 

The compounds of this Invention shown by the general formula (I) or the salts thereof can be orally or 
parenteral^ administered as they are or as medical compositions composed of these compounds and 
pharmaceutical permissible carriers or exclplents (e.g., tablets, capsules, powders, granules, pUls, 
ointments, syrups, injections, Inhalants, suppositories, etc.). The dose depends upon the paflanfc, 
administration routes, symptoms, etc., but Is usually 0.1 to 500 mg, preferably 1 ta200 mg per adult m-dm 
and Is orally or parenterally administered In 2 or 3 sub doses per day. 

The following examples are further Illustrative of the present Invention. 

The above-mentioned starting compounds contain novel compounds and their production are descrtt*e#ln 
the reference examples. 

In the following, NMR indicates a nuclear magnetic resonance spectrum with TMS as an Internal standard* 
MS mass spectrum, LAH lithium aluminum hydride, HOBT 1 -hydroxybenzotriazole, DCC dicydohexylcarbo- 
diimlde, THF tetrahydrofuran, and DMF N.N-dlmethylformamlde. 20 

REFERENCE EXAMPLE 1 

t^Y^^COOH + (CH 3 ) 3 CC00C0C (CH 3 .) 3 " 



25 



30 



35 



Di-tert-butyl dicarbonate (2.4g) and 10 ml of 1 N aqueous sodium hydroxide were added, to a mixture of 2.1 g 
of 2-(3-pyridyl)thlazolidine-4-carboxylic acid (prepared from L-cystelne and pyrldIne-3-carbaldehyde), 20 mfof 
water and 40 ml of dioxane at a temperature not higher than 4°C, and the mixture was stirred at room 40 
temperature for 30 minutes. The reaction mixture was concentrated under reduced pressure, 30 mi of water 
was added, the pH was adjusted to 2 to 3 by addition of 0.5 M aqueous citric acid, and the mixture was 
extracted with ethyl acetate. The extract was washed with water, dried over anhydrous sodium sulfate and 
concentrated under reduced pressure, and the residue was recrystalllzed from ethyl acetate to give 1 g of 
N-tert-butoxycarbonyl-2-(3-pyridyl)thIazolidlne-4-carboxyllc acid. Melting point 167°-169°C. 45 

REFERENCE EXAMPLE 2 



CH 2 SH 50 



CHQ H 2 N-CH-COOH 



— I 

N«JI H 55 



Pyridine-4-carbaldehyde (1.07 g) and 1.21 g of L-cysteine were heated In 6W0 ethanol at a refluxlng 
temperature for 4 hours. Activated charcoal (100 mg) was added to the reaction mixture while it was warm. The ^ 
mixture was filtered. After cooling, the resultant crystalline precipitate was collected by filtration and washed 
with ethanol to give 1.2 g of 2-(4-pyridyl)thiazolldlne-4-carboxyiic acid, melting point 171-173°C. 

NMR (DMSO-de) 

8: 3.0-3.5 (2H), 3.9-4.2 (1H, 5.56 and 5.78 (a, respectively 1H), 7.4-7.6 (2H), 8.5-8.6 (2H) 

65 
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REFERENCE EXAMPLE 3 



CH 2 SH 

5 | 

H 2 N-CH-COOH 

10 OCX™ 0 > CC& C ™ 



Quinoline-3-carbaldehyde (1,57 g ) and 1.21 g of L-cysteine were dissolved in 50 ml of 500/o ethanol, and the 
15 solution was stirred at room temperature for 1 hour. The resultant crystalline precipitate was collected by 
suction filtration, washed with 50% ethanol and dried to give 1.95 g of 2-(3-quinolyl)thiazoIidine-4 carboxylic 
acid. Melting point 173-175°C (decomposition). 



20 
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REFERENCE EXAMPLE 4 




30 > O-(CH 2 )4-0-^^CH 2 N 




35 A solution of 1 20 g of p-chloromethyl-(4-phenylbutoxy)benzene and 1 .15 g of potassium phthalimide in 20 
ml of N t N-dimethyIformamide was stirred at 100° C for 3 hours. The reaction mixture was diluted with ethyl 
acetate, and the dilution was washed with three portions of water and then with saturated aqueous solution of 
sodium chloride, and dried over anhydrous magnesium sulfate. The solvent was distilled off under reduced 
pressure, and the residual solid was recrystallized from ethyl acetate to give 1.85 g of N-[p-(4-phenylbu- 

40 toxy)benzyl]phthalimide. Melting point 106-107.5° C. 

(2) 

45 > Q~(CH 2 ) 4 ~O^Q^CH 2 NH 2 



A solution of 920 mg of N-[p-4-phenylbutoxy) benzyl] phthalimide obtained in (1) and 200 mg of hydrazine 
50 hydrate in 10 ml of ethanol was refiuxed for 3 hours. After cooling, the solid precipitate was filtered off, and the 
filtrate was concentrated. Chloroform was added to the residue, and the insoluble matter was filtered off. The 
filtrate was concentrated to give 190 mg of p-(4-phenylbutoxy)benzylamine. 

NMR (CDC! 3 ) 

5:1.6-1.9 (4H, 2.5-2.8 (2H), 3.75 (2H, br), 3.8-4.0 (2H), 6.7-6.9 (2H), 7.1-7.3 (7H) 



REFERENCE EXAMPLE 5 
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2) LAH 
CH 3 ( CH 2 ) fl - 0 ~^3~ ° Hz NH? 
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A solution of 1.25 g of sodium azide in 2.5 ml of water was added to a solution of 900 mg of 
p-chloromethyl(heptyloxy)benzene in 25 ml of N,N-dlmethylformamide. and the mixture was stirred at 100°C 
for 6 hours. After cooling, the reaction mixture was diluted with water, and the product was extracted wtth 
ether. The ether layer was washed in sequence with water and saturated aqueous solution of sodium chloride, 15 
dried over anhydrous magnesium sulfate and concentrated under reduced pressure. A solution of the 
thus-obtained residual oil in 10 ml of tetrahydrofuran was added dropwise at 0°C over 5 minutes fo a 
suspension of 200 mg of lithium aluminum hydride In 15 ml of tetrahydrofuran. The resultant mixture was stirred 
at the same temperature for 1 hour and then at room temperature for 1 hour. Then, sodium sulfate decahydrate 
added to decompose the excess lithium aluminum hydride. The insoluble matter was filtered off, and the filtrate 20 
was concentrated under reduced pressure to give 860 mg of p-heptyloxybenzylamlne. 

MS: m/z 221 (M + ) 

NMR (CDCI3) 

8: 0.8-1.0 (3H), 1.2-1.5 (10H), 1.6-1.9 (2H), 3.80 (2H, s), 3.94 (2H, t), 6.87 (2H, d), 7.22 (2H, d) 
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REFERENCE EXAMPLE 6 



(1) 



CHO 
^k)H 



CHO 

6. 



-o 



30 



35 



A solution of 380 mg of m-hydroxybenzaJdehyde, 600 mg of 1-bromo-4-phenylbutane and 580 mg of 
potassium carbonate in 3 ml of N.N-dimethytformamlde was stirred overnight at room temperature. After 
dilution with ethyl acetate, the reaction mixture was washed with water, 1 N sodium hydroxide, water and 
saturated aqueous solution of sodium chloride, in that order, and then dried over anhydrous magnesium 
sulfate. Trie ethyl acetate layer was concentrated under reduced pressure to give 660 mg of 
m-(4-phenylbutoxy)benzaldehyde. 

MS: m/z 254 (M + ) 

NMR (CDCI 3 ) 

8:1.6-1.9 (4H), 2.6-2.8 (2H), 4.06 (2H, t), 7.2-7.4 (9H), 9.96 (1H, s) 



50 

CH 2 OH 

^ ^^0-(CH 2 >4~ h O 55 



Sodium borohydride (200 mg) was added to a solution of 660 mg of m-(4-phenylbutoxy)benzaldehyde In 10 60 
ml of methanol, and the mixture was stirred at room temperature for 2 hours. The reaction mixture was 
concentrated under reduced pressure, 50/0 hydrochloric acid was added to the residue, and the product was 
extracted with ethyl acetate. The ethyl acetate layer was washed with water, dried over anhydrous magnesium 
sulfate and concentrated under reduced pressure to give 510 mg of m-(4-phenyibutoxy) benzyl alcohol. 

NMR (CDCI3) 65 
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8: 1.6-1.9 (4H), 2.6-2.8 (2H) t 3.9-4.1 (2H), 4.60 (2H, s), 7.2-7.5 (9H) 

(3) CH 2 NH 2 
l) S0C1 2 




10 



2) Na N 3 ^^0-(CH 2 )4 

3) LAH 



m-(4-Phenylbutoxy)benzyl alcohol (510 mg) was dissolved in 5 ml of benzene, 1.4 g of thionyl chloride was 
added, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was concentrated 
75 under reduced pressure to give 520 mg of m chloromethyl-(4-phenyibutoxy)benzene. This compound was 
then treated by the procedure of Reference Example 4 to give 470 mg of m-(4-phenylbutoxy)benzylamine. 

MS: m/z 255 (M + ) 

NMR (CDCIa) 

8:1.6-1.9 (4H, 2.6-2.8 (2H), 3.6-3.9 (2H), 3.9-4.1 (2H), 6.7-6.9 (3H), 7.2-7.4 (6H) 
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N— N Br-(CH 2 ) 4 -(3 N— N _ 

H 2 N^S ^ SH ~* H 2 S^S - ( CH 2 ) 4 ~{3 

A solution of 320 mg of 2-amino-5-mercapto-1 ,3,4-thiadiazole, 430 mg of 1-bromo-4-phenylbutane and 350 
30 mg of potassium carbonate in 5 ml of N.N-dimethylformamide was stirred overnight at room temperature. After 
dilution with ethyl acetate, the reaction mixture was washed in sequence with water, 1 N sodium hydroxide, 
water and saturated aqueous solution of sodium chloride, then dried over anhydrous sodium sulfate and 
concentrated under reduced pressure. The residue obtained was recrystallized from ethyl acetate to give 300 
mg of 2-amino-5-[(4-phenylbutyl)thiyJ-1,3,4-thiadiazole. Melting point 1li°C. 
35 Elemental analysis (for C12H15N3S2): 

C (%) H (%) N (%) S (%) 

40 Calculated: 54.31 5.70 15.83 24.16 

Found: 54.29 5.69 15.88 23.90 

45 REFERENCE EXAMPLE 

COCH3 Q * z C0CH 3 

50 HC VS BrCH 2 CH 2 CHBr ^ HC VS 

CH 3 (CH 2 ) 2 'T CH 3 (CH 2 )ri | 

OH. 0-CH 2 CH 2 CH-Br 

55 

A mixture of 5.0 g of 2,4-dihydroxy-3-propyIacetophenone, 1 1 .1 g of 1 t 3-dibromobutane, 6.0 g of potassium 
carbonate and 50 mg of tetra-n-butyiammonium bromide in 130 ml of acetone was refluxed overnight. After 
cooling, the insoluble matter was filtered off, and the filtrate was concentrated. The residue was purified by 
60 silica gel column chromatography (eluent: hexane-ethyl acetate = 8:1) to give 2.47 g of 1-[4-(3-bromobu- 
toxy)-2-hydroxy-3-propylphenyl]ethanone. Melting point 53-55°C. 
Elemental analysis (for CisH2i03Br): 

65 
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C (%) H {%) Br (%) 
Calculated: 54.72 6.43 24.27 

Found: 54.98 6.40 23.91 



REFERENCE EXAMPLE 9 



K 2 COy Na OH § 



Q-(CH 2 ) 4 -Br + HN_N-C00CH 2 CH, 

A solution of 247 g of 1-bromo-4-phenylbutane In 5 ml of 2-butanone was added to a mixture of 1.93 g of 
1-ethoxycarbonylpiperazine, 1.76 g of potassium carbonate and 15 ml of 2-butanone at roonv temperature. 
After stirring at 80°C for 12 hours, the mixture was cooled and, after addition of water, extracted with ethyl 
acetate The extract was washed with water and saturated aqueous solution of sodium chloride In that order 
and dried over anhydrous sodium sulfate. The residue obtained after concentration under reduced pressure 
was purified by silica gel column chromatography (eluent: hexarre-ethyl acetate =4:1| to 9*e1-*ho^ari^- 
nvl-4-(4-phenylbutyl)plperazlne. The compound obtained was dissolved In 20 ml of ethanoi and 20 ml of too/o 
Sue solution of sodium hydroxide, and the solution was stirred at 100"C for 12 hours. After cooling, the 
reaction mixture was extracted with ethyl acetate, and the extract was washed with saturated aqueous 
solution of sodium chloride and dried over anhydrous sodium sulfate After concentration under ^dueed 
pressure the residue was purified by slilca gel column chromatography (eluent: chloroform-methano!-25<*o 
aqueous ammonia- 100:10:1) to give 1.5 g of 1-(4-phenylbutyl)piperazlne as an oil. 

NMR (CDCI 3 ) , ,„ , , 

8: 1.34-1.85 (4H. m). 2.20-3.04 (12H. m), 7.04 - 7.40 (5H, m) 

MS: m/z 217 (M + ) 

reference example 10 
^-(ch 2 ) 3 -iTnh 



1-Ethoxycarbonylpiperazine and 1-bromo-3-phenylpropane were used as the starting materials and treated 
in the same manner as in Reference Example 9 to give 1-(3-phenylpropyl)piperazine. 

NMR (CDCIa) , , , 

8: 1.63-1.97 (2H. m). 2.44 - 3.00 (12H, m), 7.04 - 7.44 (5H, m) 

MS: m/z 203 (M + ) 
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REFERENCE EXAMPLE 11 



Na OH 



H 2 N 



OH + 



(CH 3 ) 3 CCO0COC(CH s )s 



(CHj^COCONTi 



:-Q-oh 



Q-(CH 2 ),-Br 



CF3COOH 



K 2 C0 3 



A solution of 6.43 g of di-tert-butyl dicarbonate in 5 mi of THF was added to a mixture of 3.06 g of 
p-aminophenol and 30 ml of 100/o aqueous solution of sodium hydroxide at room temperature. The mixture was 
stirred at 80° C for 12 hours, then cooled and extracted with ethyl acetate. The extract was dried over 
anhydrous sodium sulfate and concentrated under reduced pressure. The residue obtained was purified by 
silica gel column chromatography (eluent: hexane-ethyl acetate = 4:1) to give 4.35 g of p-(tert-butoxycarbony- 
lamino)phenol. A mixture of 300 mg of the thus-obtained compound, 210 mg of potassium carbonate and 10 ml 
of 2-butanone was stirred at room temperature for 30 minutes, then a solution of 310 mg of 
1-bromo-4-phenyIbutane in 5 ml of 2-butanone was added, and the mixture was stirred at 80° C for 12 hours. 
After cooling, water was added to the reaction mixture, and the organic matter was extracted with ethyl 
acetate. The extract was washed in sequence with water and saturated aqueous solution of sodium chloride, 
dried over anhydrous sodium sulfate and concentrated under reduced pressure. The residue was purified by 
silica gel column chromatography (eluent: hexane-ethyl acetate = 10:1) to give 1-(tert-butoxycarbony- 
lamino)-4-(4-phenylbutoxy)benzene (0.2 g). Trifluoroacetic acid (5 ml) was added to the compound obtained 
with ice cooling, and the mixture was stirred with ice cooling for 30 minutes. The reaction mixture was 
concentrated under reduced pressure, washed with saturated aqueous solution of sodium hydrogen 
carbonate and then with saturated aqueous solution of sodium chloride, dried over anhydrous sodium sulfate, 
and concentrated under reduced pressure to give 0.13 g of p-(4-phenylbutoxy)ani!ine. 

NMR (CDCb) 

5: 1.66-1.90 (4H, m), 2.67 (2H, t), 3.90 (2H, t), 6.56-6.82 (4H, m), 7.13-7.33 (5H, m) 
MS: m/z 241 (M+) 

REFERENCE EXAMPLE 12 



A mixture of 20 g of 5-phenylpentan-1-ol and 30 ml of 47°/o hydrobromic acid was refluxed for 6 hours. The 
reaction mixture was cooled and extracted with n-hexane. The extract was washed with water, dried over 
anhydrous sodium sulfate and concentrated under reduced pressure. The residue was purified by silica gel 
column chromatography (eluent: n-hexane-ethyl acetate = 100:1) to give 16.87 g of 1-bromo-5-phenylpentane. 

NMR (CDCI3) 

8: 1.28-2.03 (6H, m), 2.63 (2H, t), 3.42 (2H, t), 7.08-7.40 (5H, m) 
MS: m/z 228 (M+ + 1) 

REFERENCE EXAMPLE 13 



Methanesulfonyl chloride (1.52 g) was added dropwise to a solution of 1.11 g of cyclopentanemethanol and 





» I >-CH 2 OS0 2 CH3 
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1.50 g of triethylarnine in 30 mi of dichloromethane with cooling on an ice bath over 5 minutes. The reaction 
mixture was stirred at room temperature for 30 minutes and then washed In sequence with three portions of 
water and one portion of saturated aqueous solution of sodium chloride. The organic layer was dried over 
anhydrous magnesium sulfate and concentrated under reduced pressure to give 2.06 g of cyclopentanemethyl 
methanesulfonate. 
NMR (CDCI3) 

5: 1.1-1.9 (8H), 2.1-2.5 (1H, m), 2.02 (3H, s), 4.13 (2H. d, J = 7Hz), 
MS: m/z 178 (M + ) 

(2) 

>- OHC 



A mixture of 1 .00 g of p-hydroxybenzaldehyde, 1 .46 g of isoamyl Iodide and 1 .80 g off potassium carbonate in 
15 ml of N.N-dlmethyiformamlde was stirred at room temperature for 2 days. Water was added to the reaction 
mixture, and the product was extracted with ethyl acetate. The ethyl acetate layer was washed In sequence 
with 1 N sodium hydroxide, water and saturated aqueous solution of sodium chloride, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure to give 1.34 g of p-(3-methylbutoxy)benzalde- 
hyde. 

8:(!!ot(6H^ (3HJ.4.08 (2H, t, J«7Hz), 6.99 <2H, d, J=8Hz), 7.87 (2H. d, J = 8Hz), 9.90 (1H. 

s) 

MS: m/z 192 (M + ) 

REFERENCE EXAMPLES 150 TO 17 
The following compounds were obtained in the same manner as in Reference Example 14. 



10 



15 



20 



A mixture of 0.80 g of cyclopentanemethyl methanesulfonate obtained In (1), 0.60 g of p-hydroxybenzalde- 
hyde and 0.93 g of anhydrous potassium carbonate In 6 ml of N.N-dimethylformamlde was stirred overnight at 
70° C. The reaction mixture was diluted with ethyl acetate and washed with water. The organic layer was 
washed with 1 N sodium hydroxide, water and saturated aqueous solution of sodium chloride in that order, 
then dried over anhydrous magnesium sulfate, and concentrated under reduced pressure to give 460 mg of 
p-cyclopentanemethoxybenzaldehyde. 

NMR (CDCIs) ^ 25 

8: 1.2-2.0 (8H), 2.40 (1H. quintet, J -7Hz), 3.92 (2H, d, J -7Hz). 6.99 (2H, d, J = 10HZ), 7.86 (2H, d, J - 10Hz), 

9.88 (1H, s) 

MS: m/z 204 (M + ) 

REFERENCE EXAMPLE 14 50 
OHC-O" OH > OHC-(3-0-CH 2 CH 2 CH<^> 



35 



40 



45 



50 



55 



60 



65 



29 



0279 681 

Ref. Ex. 15 Physicochemical properties 

NMR (CDCI3) 

6: 2.18 (2H, m) , 2.83 

t, J=7Hz), 6.87 {2H, 

p-(3-Phenylpropoxy)benz- d, J=9Hz), 7.22 (5H, 
aldehyde 

br), 7.8 2 (2H, d, 

J=9Hz), 9.88 (1H, s) 
MS: m/z 240 (M + ) 



30 



Ref. Ex. 16 



OHC-^^-0- (CH 2 ) 3 -0-^^ 



p- ( 3-Phenoxypr opoxy ) benz- 
aldehyde 



0 279 681 

Phvsicochemical properties 
NMR (CDC1 3 ) 

6: 2.30 (2H, quintet, 
J=6Hz), 4.19. (2H, t, 
J=6Hz), 4.39 (2H, t, 
J=6Hz>, 6.7-7.3 (7K), 
7.87 (2H, d, J=9Ez) r 
9.93 (1H, s) 
MS: ro/z 256 (M + ) 



10 



is 



20 



Ref. Ex. 17 



QHC-^^-0-(CH 2 \ 
OCH 3 



3-Methoxy-4- ( 4-phenyl- 
butoxy ) benzaldehyde 



Phvsicochemical properties 
NMR (CDCI3) 

6: 1.6-2.0 (4H), 2.6~2.8 
(2H), 3.90 (3H, s), 
4.10 (2H, br, t), 6.93 
(2H, d, J=9Hz), 7.1-7.5 
(7H), 9.85 (1H, s) 
MS: m/z 284 (M + ) 
REFERENCE EXAMPLE 18 



25 



30 



35 



40 



OHC-(3" 0 "~ CH < 



CH 3 
CH, 



NH+OCOCH 3 
NaBHjCN 



45 



H 2 N-CH 2 -£^-0-CH< 



CH 3 
CH a 



50 



55 



60 



Sodium cyanoborohydiide (330 mg) was added to a solution of 770 trig of p-isopropoxybenzaldehyde and 
4.0 g of ammonium acetate In 20 ml of methanol, and the mixture was stirred at room temperature for 40 hours. 55 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



H 2 N- CH^Q^ 0 - CH 2 CH < £ £ J 



p- ( 2-Methy lpr opoxy ) - 
benzylaxnine 



The reaction mixture was adjusted to pH 2 or less by addition of concentrated hydrochloric acid, and then 
concentrated. The residue was dissolved in water and the solution was washed with ethyl acetate. The 
aqueous layer was adjusted to pH 11 or more by addition of solid potassium hydroxide, and the product was 
extracted with ethyl acetate. The ethyl acetate layer was washed with water and saturated aqueous solution of 
sodium chloride in that order, dried over anhydrous sodium sulfate and concentrated under reduced pressure 
to give 110 mg of p-isopropoxybenzylamine. 
NMR (CDCIa) 

8: 1.28 (6H, d. J = 6Hz). 1.50 (2H t exchange with D 2 0), 3.71 (2H, s), 4.46 (1H, hep., J = 6Hz), 6.75 (2H, d, 
J = 8Hz), 7.14 (2H, d, J = 8Hz) 
MS: m/z 165 (M+) 

REFERENCE EXAMPLES 19 TO 21 
The following compounds were obtained in the same manner as in Reference Example 18. 

Ref. Ex. 19 Physicochemical properties 

NMR (CDC1 3 ) 

6: 1.02 (6H, d f J=7Hz), 
1.5 (2H, exchange with 
D 2 0), 2.06 (1H), 3.70 
(2H, d, J=6Hz), 3.77 
(2H, s) , 6.84 (2H, d, 
J=9Hz), 7.20 (2H, d, 
J^9Hz ) 
MS: m/z 179 (M + ) 

Physicochemical properties 
NMR (CDCI3) 

5: 0.97 (6H, d, J=6Hz), 
1.5 (2H, exchange with 
D 2 0), 1.3-2.1 (5H), 3.78 
(2H, s), 3.95 (2H, t, 
J=6Hz)> 6.86 (2H f d, 
J=9Hz), 7.23 (2H, d, 
J=9Hz) 
MS: m/z 207 (M + ) 



Ref. Ex. 20 



H 2 N-CH 2 -Q-0-CH 2 CH 2 CH 2 CH<£^ 



p- ( 4-Me thylpenty loxy ) - 
benzylamine 



65 
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Ref. Ex. 21 Phvsicochemical properties 

NMR (CDC1 3 ) 

5: 1.2-1.9 (10H), 1.38 

H 2 N-CH 2 -^3~°~ CH5r O (1H, m), 3.80 (2H, s), 

3.83 (2H, d, J=7Hz), 

p-Cyclopentylmethoxy- 6.87 (2H, d, J=9Hz), 

benzylamine 

7.23 (2H, d, J=9Hz) 
MS: m/z 205 (M + ) 



REFERENCE EXAMPLE 22 



f-X /~\ 1)NH,0H 



A solution of 750 mg of p-(3-phenyIpropoxy)benzaldehyde and 2.3 g of hydroxy lamtne hydrochloride in 20 ml 
of methanol was adjusted to pH 8 by addition of 10<>/o sodium hydroxide under cooling. The mixture was stirred 
for 1 hour and, then, the methanol was evaporated, water was added to the residue, and the product was 
extracted with ethyl acetate. The ethyl acetate layer was washed with water and saturated aqueous solution of 
sodium chloride, dried over anhydrous sodium sulfate and concentrated to give 750 mg of p-(3-phenyFpro- 
poxy)benza!dehyde oxime. A solution of this compound In 10 ml of tetrahydrofuran was added dropwlse to a 
suspension of 300 mg of lithium aJuminum hydride in 6 ml of tetrahydrofuran at -30° C. After 20 minutes of 
stirring at -30° C, the temperature was raised to room temperature and stirring was continued for 2 hours. The 
excess ilthium aluminum hydride was decomposed wtth sodium suffate decahydrate, and the reaction mixture 
was filtered. The filtrate was diluted with ethyl acetate and washed with 10Vo hydrochloric acid. The 
hydrochloric acid layer was made alkaline with solid potassium hydroxide, and the product was extracted with 
ethyl acetate. The ethyl acetate layer was washed in sequence wtth water and saturated aqueous solution of 
sodium chloride, dried over anhydrous sodium sulfate and concentrated under reduced pressure to give 260 
mg of p-(3-phenylpropoxy)benzylamine. 

NMR (CDCI3) 

8: 1.6 (2H, exchange with D 2 0), 2.00-2.35 (2H, m), 2.70-3.00 (2H, m), 3.81 (2H, s), 3.97 (2H, t, J-6Hz). 6.87 
(2H, d, J = 9Hz), 7.24 (2H. d, J = 9Hz), 7.25 (5H. s) 
MS: m/z 241 (M + ) 

REFERENCE EXAMPLES 23 TO 27 
The following compounds were obtained In the same manner as in Reference Example 22. 
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Ref. Ex, 23 



H 2 N- CH 2 ( CH 2 ) 3 -O-Q 



2- ( 3-Phenoxypr opoxy ) - 
benzylamine 



0 279 681 

Physicochemical Properties 
NMR (CDC1 3 ) 

6: 1.75 (2H/ exchange 
with D 2 0), 2.23 (2H, 
quintet, J=6Hz), 3.76 
(2B, s), 4.14 (4E, t, 
J=6Hz) , 6.8-7.4 (9H) 
MS: m/z 257 (M + > 



Ref. Ex. 24 



p-Butylbenzylamine 



Physicochemical Properties 

NMR (CDC1 3 ) 

6: 0.91 (3H, t, J=7Hz ) , 
1.2-1.7 (4H) f 1.6 (2H, 
exchange with D 2 0) , 
2.60 (2H, t, J=7Hz), 
3.82 (2H r s) f 7.1-7.3 
(4H) 

MS: m/z 163 (M + > 
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Ref. Ex. 25 



• CHj 
CH 3 



H 2 N-CH 2 -^-CH< | 
p-Isopropylbenzylamine 



Ref. Ex. 26 



^-CH.-Oo-CCH^O 



N-Me thy 1-N- [ p- ( 3-pheny 1- 
propoxy ) benzyl ] amine 
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Phvsicochemical Properties 

NMR (CDC1 3 ) 

6: 1.24 (6H, d, J=7Hz) r 
1.60 (2H, exachange 
with D 2 0), 2.90 (1H, 
heptet, J=7Hz), 3.83 
(2H, s), 7.23 (4H, br 
s) 

MS: m/z 149 (M + > 
Phvsicochemical Properties 

NMR (CDC1 3 ) 

6: 2.0-2.3 (2E), 2.2 (1H, 
exchange with D 2 0), 
2.43 (3H, s), 2.7-2.9 
(2H), 3.69 (2H, s), 
3.96 (2H, t, J=7Hz), 
6.85 (2H f d, J=9Hz), 

7.23 {2H f d, J=9Hz), 

7.24 (5H) 
MS: m/z 255 (M + > 



35 
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Ref. Ex, 27 



10 



15 



H 2 N-CH 2 -Q-0- (CH 2 ) 4 -(3 



OCH, 



[3-Methoxy-4-( 4-phenyl- 
butoxy) ]benzylamine 



Physicochemical Properties 
NMR (CDC1 3 ) 

5: 1,5-1.9 (6H), 2.7 (2H f 
m), 3.49 (2H, br s), 
3.87 (3H, s), 4.0 (2H, 
m) , 6 . 8-7 .0 ( 3H) , 
7-2-7.3 (5H) 
MS: m/z 285 (M + > 
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REFERENCE EXAMPLE 28 



•CH 2 CH 2 CH<^ 



LAH 



HO-CH 2 -^^-0-CH 2 CH 2 CH<^ 3 
CZ-CH 2 



N 3 -CH 2 
H 2 N-CH 2 



0-CH 2 CH 2 CH<^ 



0-CH 2 CH 2 CH< c JJ 3 



0-CH 2 CH 2 CH<^ 



NaN\ 



LAH 



Lithium aluminum hydride (350 mg) was added gradually to a solution of 1 .35 g of p-(3-methylbutoxy)benzal- 
dehyde in 50 ml of tetrahydrofuran at -10°C. After stirring at room temperature for 1 hour, the excess lithium 
aluminum hydride was decomposed with sodium sulfate decahydrate. The insoluble matter was filtered off 
from the mixture, and the filtrate was concentrated to give 1.33 g of p-(3-methylbutoxy) benzyl alcohol. Thionyl 
chloride (3 g). was added to a solution of the compound obtained in 25 ml of benzene, and the mixture was 
stirred at room temperature for 2 hours. The reaction mixture was concentrated under reduced pressure to 
give 1.45 g of p-{3-methylbutoxy) benzyl chloride. To a solution of this compound in 50 ml of 
N,N-dimethylformamide, there was added a solution of 3.3 g of sodium azide in 14 ml of water with ice cooling. 
After overnight stirring at room temperature, the reaction mixture was diluted with water, and the product was 
extracted with ethyl acetate. The ethyl acetate layer was washed with water and saturated aqueous solution of 
sodium chloride, dried over anhydrous magnesium sulfate and concentrated under reduced pressure to give 
1.48 g of p-(3-methylbutoxy)benzyl azide. To a solution of this compound in 30 ml of tetrahydrofuran was 
added 500 mg of iithium aluminum hydride with ice cooling. The temperature of the reaction mixture was 
allowed to gradually rise to room temperature, and the mixture was stirred for 2 hours. The excess lithium 
aluminum hydride was decomposed with sodium sulfate decahydrate. The insoluble matter was filtered off, 
and the filtrate was concentrated under reduced pressure to give 1.13 g of p-(3-methylbutoxy)benzylamine. 

NMR (CDCI3) 

5: 0.95 (6H t d, J = 7Hz), 1.5 (2H, exchange with D 2 0), 1.6-1.9 (3H), 3.80 {2H, s), 3.98 (2H, t, J = 7Hz), 6.87 (2H, 
d, J = 9HZ), 7.24 (2H, d, J = 9Hz) 
MS: m/z 193 (M + ) 
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REFERENCE EXAMPLE 29 



COOH 



6 



1) CZCOOCH0CH3 
TEA/THF' 



1 2) NaBH 4 /H 2 0 

COOCH 2 CH 3 



;H 2 OH 



1 

COOCH 2 CH 3 



10 



A solution of 0.67 g of ethyl chloroformate ln.2 ml of tetmhydrofuran was added to a solution of 1.01 gof ethyl 
4-carboxyplperidine-1-carboxylate and 0.72.g of triethylamlne In 20 ml of tetrahydrofuran -at -10 to <6°C,iflnd 
the mixture was stirred for 30 minutes. The resultant crystalline precipitate was filtered off, the flltratexyra© 
added to a solution of 0:57 g of sodium borohydride In 10 ml of water with Ice cooling over 30 minutes, -andthe 
mixture was stirred at room temperature for 30 minutes. The reaction mixture was made acidic with 1 W 
hydrochloric acid with ice cooling and then extracted with ether. The ether layerwas washed In sequence with 
water saturated aqueous solution of sodium hydrogen carbonate and saturated aquedus solution of sodium 
chloride, then dried over anhydrous magnesium sulfate, and concentrated under reduced pressure. The 
residue was subjected to silica gel column chromatography. Glutton with a hexane-ethyi ■ acetate (1:1 v/v) 
mixture gave 0.69 g of ethyl 4-hydroxymethyJpipertdme-l^aj-boxyiate. 

8- oHE-SSh, br), 1.30 (3H, t, J-7.0Hz), 1.42-2.00 (5H, m),.2;77 (2H, dt, J-ie0, 3.0Hz), 3.52 (2H, d f 
J = 6.0Hz), 4.15 (2H, q, J=7.0Hz), 4.00-4.36 (2H, m) 
MS: m/z 187 (M + ) 



15 



20 



25 



(2) 

CHO 



C£COCOC£ 



DM SO COOCH 2 CH 3 
CHo 

A solution of 1.97 g of dimethyl sulfoxide in 5 ml of dlchloromethane was added to a solution of 1.59 g of 
oxalyl chloride In 30 ml of dlchloromethane at a temperature withtn the range of -60 to -50°C. Five minutes 
layer a solution of 2.11 g of ethyl 4-hydroxymethylplperldine-1-carboxylate In 10 ml df dlchloromethane was 
added dropwise, and the resultant mixture was stirred for 15 minutes. Triethylamlne (5.73 g) was added tothe 
reaction mixture, the whole mixture was stirred for 5 minutes and then at room temperature for 15 minutes, 
water was added to the reaction mixture, and the resultant mixture was extracted with dlchloromethane. The 
organic layer was washed In sequence with 1 N hydrochloric acid and saturated aqueous solution of sodium 
chloride, dried over anhydrous magnesium sulfate and concentrated under reduced pressure to give 1.97 g of 
ethyl 4-f orrnylpiperidlne-1 -carboxylate. 

5: 1.25 (3H D t C J-7.0Hz), 1.42-2.10 (4H, m), 2.24-2.65 (1H, m), 2.65-354 (2H, m), 3.82-4.41 (4H, m), 9.68 
OK s) 

MS: m/z 185 (M + ) 
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10 



30 



35 



45 



(3) 



9 



©'_ O CH^ CH 



Ph CH 2 P Ph 3 CJL 



NaH 



6 



DM SO COOCH 2 CH 3 



Sodium hydride (0.24 g) was added to 6 ml of dimethyl sulfoxide, the mixture was stirred at 75° C for 30 
minutes and then cooled to room temperature. Thereto was added a suspension of 2.1 g of 
benzyltriphenylphosphonium chloride in 5 ml of dimethyl sulfoxide at room temperature, and the mixture was 
15 stirred for 15 minutes. To this mixture was added a solution of 0.93 g of ethyl 4-formylpiperidine-1-carboxylate 
in 5 ml of dimethyl sulfoxide, and the mixture was stirred for 1 hours. After addition of water, the mixture was 
extracted with ether, and the organic layer was washed with saturated aqueous solution of sodium chloride, 
dried over anhydrous magnesium sulfate and concentrated under reduced pressure. The residue was 
subjected to purification by silica gel column chromatography (35 g). Elution with a hexane-ethyl acetate (3:1) 
20 mixture gave 1.13 g of ethyl 4-styrylpiperidine-1-carboxylate. 

NMR (CDCI 3 ) 

6: 1.29 (3H, t, J=7.0Hz), 1.10-1.95 (4H, m), 2.03-2.58 (1H, m), 2.58-3.05 (2H, m), 4.16 (2H, q, J«7.0Hz), 
3.88-4.40 (2H, m), 5.46 (1/7H, dd, J = 12.0, 10.0Hz), 6.13 (6/7H, dd, J = 16.0, 6.0Hz), 6.42 (1/7H, d, J = 12.0Hz), 
6.43 (6/7H, d, J = 16.0Hz), 7.08-7.45 (5H f m) 
25 MS: m/z 259 (M + ) 



(4) 

CH 2 ch 2 --{3 



H 2 , Pd/C 



N 
1 

COOCH 2 CH 3 



A mixture of 0.80 g of ethyl 4-styrylpiperidine-1-carboxylate and 80 mg of 10% palladium-on-carbon in ethyl 
acetate (40 ml) was subjected to catalytic reduction at room temperature until stopping of hydrogen 
absorption. The catalyst was filtered off, and the filtrate was concentrated under reduced pressure to give 0.80 
40 g of ethyl 4-(2-phenylethyl)piperidine-1-carboxylate. 

NMR (CDCI3) 

5: 1.28 (3H, t, J=8.0Hz), 0.72-2.01 (7H, m), 2.50-2.98 (4H, m), 3.89-4.42 (2H, m), 4.14 (2H, q, J = 8.0Hz), 
7.02-7.54 (5H, m) 



MS: m/z 261 (M + ) 



(5) 

47% HBr 
50 > 



6 



A mixture of 0.70 g of ethyl 4-(2-phenylethy!)piperidine-1-carboxyIate in 6 ml of 47<Vo hydrobromic acid was 
55 heated under reflux at 100°C for 6 hours. A small amount of water was added for dissolution of the resultant 
crystals, the solution was washed with ether, and the aqueous layer was made alkaline with 200/0 sodium 
hydroxide. After salting out with sodium chloride, the aqueous layer was extracted with ether. The organic 
layer was washed with saturated aqueous solution of sodium chloride, dried over anhydrous sodium sulfate 
and concentrated under reduced pressure to give 0.42 g of 4-(2-phenylethyl)piperidine. 
W 5:0.78-2.06 (8H, m), 2.30-2.86 (4H, m), 2.86-3.32 (2H, m), 6.95 - 7.50 (5H, m) 
MS: m/z 189 (M + ) 

REFERENCE EXAMPLES 30 TO 32 
The ethyl 1-(4-formyl)piperidinecarboxylate of Reference Example 29 (2) and Ph(CH2)uP@Ph»Br® (u = 2 to 
65 4) W ere used and treated in the same manner as in Reference Example 29 (3) to (5) to give the following 

38 



compounds: 
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Ref. Ex. 30 



hn}-(ch 2 ) 3 



4- ( 3-?henylpr opyl ) - 
piperidine 



Physicochemical Properties 

NMR (CDC1 3 ) 

6: 0.75-2.05 (10H r m) , 
2.30-2.76 (4H, m) , 
2.83-3. 24 (2H f in) , 
7.04-7.49 (5H, raj 

MS: m/z 203 (M + ) 



Ref . Ex. 31 



hn3~ (ch 2^-0 



4- ( 4-Phenylbutyl ) - 
piperidine 



Physicochemical Properties 

NMR (CDCI3) 

6: 0.78-1.82 (11H, m) , 
1.12 (1H, s), 
2.35-2.75 (4H, m) , 
2.84-3.21 (2H, m) , 
7.04-7.45 (5E, m) 

MS: m/z 217 (M + ) 



Ref. Ex. 32 



4- ( 5-Phenylpentyl ) - 
piperidine 



Physicochemical 1 Properties 

NMR (CDCI3) 

6: 0.81-1.90 (14H, nt) , 
2.35-2.80 (4H, in) , 
2.86-3.23 (2H, m) , 
7.02-7.42 (5H, in) 

MS: m/z 231 (M + ) 
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REFERENCE EXAMPLE 33 



(1) 



10 



25 



30 



35 



50 



55 



j — v ClCOOCH 2 CH 3 / ^ 

HiTnH H ci > CHaC^OCON^NH 

NaOCOCH,/ 

^0 * 



75 2 N Hydrochloric acid was added to a solution of 1.10 g of homopiperazine in 15 ml of water at room 
temperature until a pH of 2 was attained. Then, 40% aqueous sodium acetate and 1 .28 g of ethyl chloroformate 
were added alternately in portions within the pH range of 2.0 to 3.5, and the resultant mixture was stirred at 
room temperature for 2 hours. The reaction mixture was washed with ethyl acetate, and the aqueous layer was 
saturated with potassium carbonate and extracted with ethyl acetate. The organic layer was washed with 

20 saturated aqueous solution of sodium chloride, dried over anhydrous sodium sulfate and concentrated under 
reduced pressure to give 1.27 g of ethyl 1-homopiperazinecarboxylate. 
NMR (CDCIs) 

8: 1.28 (3H, t, J«7Hz), 1. 60 - 1.99 (3H, m), 2.75-3.04 (4H, m), 3.30-3.65 (4H, m), 4.15 (2H, q, J=7Hz) 
MS: m/z 172 (M+) 



(2) 



CH 3 CH 2 OCON N-CHf 



K 2 C0 3 ~ " * ' w 

THF 



Potassium carbonate (0.80 g) was added to a solution of 0.86 g of ethyl 1-homopiperazinecarboxylate and 
0.90 g of benzylbromide in 5 ml of tetrahydrofuran, and the mixture was refluxed for 4 hours. Thereafter, water 
was added, and the mixture was extracted with ethyl acetate, and the organic layer was washed with saturated 
40 aqueous solution of sodium chloride, dried over anhydrous sodium sulfate and concentrated under reduced 
pressure. The residue was subjected to silica gel column chromatography. Elution with a hexane-ethyl acetate 
(2:1) mixture gave 1.06 g of ethyl 4-benzylhomopiperazine-1-carboxylate. 

NMR (CDCl 3 ) 

8: 1.25 (3H, t, J=7Hz), 1.62-2.05 (2H, m), 2.50-2.81 (4H, m), 3.32-3.75 (4H, m), 3.61 (2H, s), 4.14 (2H, q, 
45 J = 7Hz). 7.29 (5H, s) 
MS: m/z 262 (M + ) 



(3) 

47%HBr 



> HN N-CH 2 - 

A W 



A mixture of 0.85 g of ethyl 4-benzylhomopiperazine-1-carboxylate and 5 ml of 47% hydrobromic acid was 
heated at 100°C for 10 hours. After addition of a small amount of water, the reaction mixture was washed with 
ethyl acetate. The aqueous layer was made alkaline with 30% sodium hydroxide and, after salting out with 
sodium chloride, extracted with ethyl acetate. The organic layer was washed with saturated aqueous solution 
60 of sodium chloride, dried over anhydrous sodium sulfate and concentrated under reduced pressure to give 
0.55 g of 1-benzyIhomopiperazine. 

NMR (CDCI3) 

8: 1.60-1.96 (2H, m), 1.91 (1H, s), 2.52-2.80 (4H, m), 2.80-3.07 (4H, m), 3.68 (2H, s) t 7.12-7.45 (5H, m) 
MS: m/z 190 

65 



40 



0 279 681 

REFERENCE EXAMPLES 34 TO 37 
The following compounds were obtained In the same manner as In Reference Example 33 (2) and (3). 



w 
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20 
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35 
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Ref. Ex. 34 



1- ( 2-Phenyle thyl ) homo- 
piperazine 

Ref. Ex. 35 



hiTn-Cch 2 ) 3 ^0 



1- ( 3-Pheny lpr opyl ) homo- 
piperazine 



Ref. Ex. 36 



/ — ^ CH 
HN N-CH 2 CH 2 CH 2 CH < * 



1- ( 4-Methylpentyl ) homo- 
piperazine 



0279 681 

Physicochemical Properties 

NMR (CDC1 3 ) 

5: 1.60-1.92 (2H, ra) , 
2.03 (1H, s), 
2.58-3.09 (12H, m) , 
7.05-7.43 (5H, m) 

MS: m/z 204 (M + ) 

Physicochemical Properties 

NMR (CDCI3) 

6: 1.58-1.98 (4H, m) , 
2.08 (1H, s), 
2.16-2.78 (8H, m) , 
2.78-3.02 (4H, m) , 
6.95-7.45 (5H, m) 

MS: m/z 218 (M + ) 

Physicochemical Properties 
NMR (CDCI3) 

6: 0.89 (6H f d, J=6Hz), 
0.96-2.91 (7H, m) , 
2.11 (1H, s), 
2.35-2. 57 (2H, m) , 

2.57-2.79 (4H, m) , 
2.80-3.04 (4H, m) 
MS: m/z 184 (M + ) 



42 



Ref. Ex. 37 



HN^N-(CH 2 ) 0 CH 3 



1-Heptylhomopiperazine 



0 #9 681 

Physicochemical Properties 

NMR (CDC1 3 ) 

5: 0.73-1.01 (3H, m) , 
1.08-1.61 (11H, m) , 
1.63-1.93 (2H, m), 
2.32-2.80 (6K, m) , 
2.82-3.08 (4H, m) . 



10 



ts 



REFERENCE EXAMPLE 38 



f~ ~\ CH (CH ) Br / — ^ 
CH 3 CH 2 OCO-N^NH — — > CH 3 CH 2 OCO-N_N- ( CH 2 \ CH 3 



20 



25 



H?T~N-(CH : )o CH 3 



30 



A mixture of 2.02 g of ethyl Ipiperazinecarboxylate, 1.92 g of anhydrous potassium carbonate, 3.08 g of 
decyl bromide and 20 ml of 2-butanone was stirred overnight at 80° C. After addttlon of water, the reaction 
mixture was extracted with ethyl acetate. The ethyl acetate layer was extracted with 3 N hydrochloric acid. The 
extract was made alkaline with potassium carbonate and then extracted wfth ethyl acetate. The extract was 
washed with water, dried over anhydrous sodium sulfate and concentrated under reduced pressure. Ethanol 
(20 ml) and 20 ml of 10<Wo aqueous sodium hydroxide were added to the residue, and the mixture was stirred 
overnight at 100°C. The reaction mixture was cooled and extracted wfth ethyl acetate. The extract was washed 
with water, dried over anhydrous sodium sulfate and concentrated under reduced pressure to give 0.38 g of 
1-decylpiperazine as an oil. 

NMR (CDCIa) 

8: 073-1.74 (19H, m), 2.16-2.52 (6H, m), 2.84-2.98 (4H, m) 
MS: m/z 226 (M + ) 

REFERENCE EXAMPLES 39 TO 50 
The following compounds were obtained in the same manner as In Reference Example 38. 
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Ref. Ex. 39 



HN N-(CH 2 ) 2 CH< 



CH 3 
CH 3 



l-(3-Methylbutyl)' 
piperazine 

Ref. Ex. 40 



HN N-CH 2 CH 2 CH 2 CH < CH * 



1- ( 4-Methylpenty 1 ) - 
piperazine 



0 279 681 

Physicochemical Properties 
NMR (CDC1 3 ) 

5: 0.89 (6H, d) , 

1.12- 1.74 (3H, m) , 

2.13- 2.52 (6H, m) , 
2.80-3.00 (4E, m) 

MS: m/z 156 (M + ) 

Physicochemical Properties 

NMR (CDCI3) 

6: 0.88 (6H, a, J=7Hz) , 
1.00-1.73 (5H, m) , 
2.09 (1H, s), 
2.17-2.56 (4H, m) , 
2.78-3.05 (4H, m) 



44 



Ref. Ex. 41 



HN'll-CCHOsCH, 



1-Hexylpiperazine 



0 279 681 

Phvsicochemical Properties 

NMR (CDC1 3 ) 

6: 0.90 (3H, t) f 

1.12-1.72 (8H f m), 
2.20-2.52 (6H, m) , 
2.82-3.00 (4H, m) 

MS: m/z 170 (M + ) 



Ref. Ex. 42 



HN~~V-(CH,).CH S 



1-Heptylpiperazine 



Phvsicochemical Properties 

NMR (CDCI3) • 

6: 0.90 (3H, t) , 

1.14-1.72 (10H, ra) , 
2.20-2.56 (6H, m) , 
2.80-3.04 (4H, m) 

MS: m/z 184 (M + ) 



Ref. Ex. 4 3 



HN_N-(CH 2 ) 7 CH 3 



1-Octylpiperazine 



P hy s i co ch ami c a 1 Properties 

NMR (CDCI3) 

6: 0.90 (6H, d), 

1.12-1.40 (12H, m) , 
2.16-2.56 (6H, m) , 
2.80-3.00 (4H, m) 

MS: m/z 178 (M + ) 



45 



Ref. Ex. 44 



/ — \ 
HN N 



■-CH.-0 



0 279 681 

Physicochemical Properties 
NMR (CDC1 3 ) 

5; 1.04-2.52 (15H, m) , 
2.80-3.00 (4H, m) 



1-Cyclopentylmethyl- 
piperazine 



Ref. Ex. 45 



HN 



"n-(ch 2 ) 3 -coY^ 



1- ( 4~Oxo-4 -phenyl butyl ) • 
piperazine 



Physicochemical Properties 

NMR (CDCI3) 

6: 1.72-3.20 (14H, m) , 
7.26-7.64 (3H, m) , 
7.90-8.10 (2H, m) 

MS: m/z 231 (M+) 



Ref. Ex. 46 



HN 



N-(CH 2 ) 3 -C0-/^VBr 



l-[ 4-(p-Bromophenyl)-4- 
oxobutyl Jpiperazine 



Physicochemical Properties 

NMR (CDCI3) 

6: 1.8.0-2.10 (4H f m) , 
2.26-2.50 (6H, m) , 
2.72-2.90 (4H, m) , 
7.52-7 .72 (2H, m) , 
7.76-8.00 (2H, m) 



46 



Ref. Ex. 47 



HN~N-CH 2 -0 



1- ( 2-Oxo-2-pheny le thy 1 ) - 
piperazine 



Ref. Ex. 48 



HN_N-(CH 2 )z \ 7 



l-(2-Phenylethyl) 
piperazine 
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Physicochemical Properties 
NMR (CDC1 3 ) 

6: 2.40-2.76 (4H, m), 
2.76-3.12 (4H, m) , 
3.80 (2H, s), 
7.22-7.64 (3H, m) , 
7.88-8.14 (2H, m) 
MS: m/z 204 (M + ) 

Physicochemical Properties 
NMR (CDCI3) 

6: 2.23-2.97 (12H f m) , 
7.10-7.36 (5H, m) 
MS: m/z 189 (M + ) 



Ref. Ex. 49 



HN N-(CH 2 ) 3 



1- ( 5-Phenylpentyl ) • 
piperazine 



Physicochemical Properties 

NMR (CDCI3) 

5: 1.14-1.84 (6H, m) , 
2.16-2.72 (8H, m) , 
2.78-3.02 (4H, m), 
7.04-7.40 (5H, m) 

MS: ra/z 231 (M + ) 



47 



Ref. Ex. 50 



HN^-(CH 2 ) 3 - 0 



10 l-( 3-Phenoxypropyl)- 

piperazine 



0 279 681 

Physicochemical Properties 

NMR (CDC1 3 ) 

6: 1.6^2,3 (2H, m) , 
2.4-3.2 (10H, m), 
4.06 (2H, t), 
6.7-7.5 (5H, m) 



15 



REFERENCE EXAMPLE 51 



20 



CH 3 CH 2 OCO-N_Js T H + CH 3 



CHO 



25 



CH 3 CH 2 OCO-lQr-CH 2 ^^^-CH 3 



30 



H1 0^" CHr O^ CH3 



35 



40 



45 



Sodium borohydride (500 mg) was added to a mixture of 1.6 g of ethyl 1-piperazinecarboxylate, 1.3 g of 
p-tolualdehyde and 30 ml of ethanol, and the mixture was stirred overnight at room temperature. The reaction 
mixture was concentrated under reduced pressure, 50 ml of water was added, and the resultant mixture was 
extracted with ethyl acetate. The ethyl acetate extract was then extracted with diluted hydrochloric acid. The 
diluted hydrochloric acid extract was washed with ethyl acetate, made alkaline with sodium hydrogen 
carbonate and extracted with ethyl acetate. The extract was washed with water, dried over anhydrous 
potassium carbonate and concentrated under reduced pressure to give 0.8 g of ethyl 4-p-tolyImethyl-1-pip- 
erazlnecarboxylate as an oil. This was deprived of the carboethoxy group by the method described in 
Reference Example 38 to give 0.36 g of 1-p-tolylmethylpiperazine as an oil. 

NMR (CDCI3) 

5: 2.42 (3H, s, CH 3 ), 2.3-2.6 (4H, m), 2.7-3.1 (4H, m), 3.43 (2H, s, CH 2 ), 7.14 (4H, s) 
REFERENCE EXAMPLE 52 



50 



HN_N-CH 2 - CH* 



55 



60 



Ethyl 1-piperazinecarboxylate and cinnamaldehyde were used as the starting materials and treated in the 
same manner as in Reference Example 51 to give 1-cinnamylpiperazine as an oil. 
NMR (CDCI3) 

8: 2.2-2.6 (4H, m), 2.8-3.0 (4H, m), 3.16 (2H, d, CH 2 ), 6.28 (1H, dt), 6.56 (1H, d), 7.0-7.5 (5H, m) 



65 



48 
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REFERENCE EXAMPLE 53 

CHjSH 

JJ>N-CH-C00H-HC1 S^. 5 

Cr CH0 ' [L] - Oi 1 - . 

10 

A mixture of 1.72 g of L-N-methylcysteine, 1.07 g of nicotinaldehyde and 2 ml of water was stirred at room 

temperature for 24 hours, pyridine (0.8 ml) and 1 ml of ethano! were added to the reaction mixture, and the 

resultant crystalline precipitate was collected by filtration, washed wfth ethanol and dried to give 0.74 g of 

3-methyl-2-(3-pyridyl)thiazolidine-4-carboxylic acid. 

NMR (DMSO-de) 15 
5: 2.24, 2.32 (3H/ 2 x 2, s, N-CHs), 3.00 - 3.64 (6/ 2 H, m), 4.16-4.32 (H/ 2 , m), 4.92, 5.36 (h/ 2 , s), 7.10-7.32 (1H, 

m), 7.80 - 8.00 (1H. m), 8.44-8.72 (2H, m) 

MS (FAB): m/z 225 (M + H) + 

REFERENCE EXAMPLE 54 20 

CH 2 SH 

H 2 N-CH-COOH CH 3V S^ 25 

Qr- C ^ CH 3 [Li > Q^n^COOH 



30 



A mixture of 3.63 g of 3-acetylpyridlne, 3.63 g of L-cysteine t 25 ml of water and 25 ml of ethanol was refluxed 
for 24 hours. The .reaction mixture was concentrated under reduced pressure, Isopropanol was added to the 
residue and.the resultant powder was collected by filtration. Ethanol was added to the powder, the insoluble 
matter was filtered off, and the filtrate was concentrated to dryness. The residue was dissolved In water and ^ 
adjusted to pH 6 by addition of diluted hydrochloric acid under Ice coiling and stirring, and the resultant 
powder was collected by filtration, washed with ethanol and dried to give 2.54 g of 2-methyl-2-(3-pyridyl)thiazo- 
lidlne-4~carboxylic acid. 

8: 178 aS^Sts! respectively 3H), 2.92-3.56 (2H, m), 3.56-4.38 (1H, m), 750-7.44 (1H, m), 7.80-9.08 ^ 
(1H. m), 9.32-9.52 (1H, m), 9.68-9.86 (1H, m) 
MS (FAB): m/z 225 (M + H) + 



REFERENCE EXAMPLE 55 




CH 2 SH 
H 2 N-CH-C0OH 

— — > 




45 



60 



55 



A mixture of 3.68 g of di-2-pyridyl ketone. 2.42 g of L-cysteine, 25 ml of water and 25 ml of ethanol was 
refluxed for 3.5 hours. After allowing the mixture to cool, the insoluble matter was filtered off, and the filtrate 
was concentrated to dryness under reduced pressure. The residue was washed In sequence with ettayl acetate 
and ether to give 0.63 g of 2,2-dl(2-pyridyl)thIazolidlne-4-carboxylic acid. 60 

NMR (DMSO-de) 
8: 2.85-4.15 (3H, m), 7.20-8.90 (8H, m) 



65 
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REFERENCE EXAMPLE 56 




CH 2 OH 




CH 2 OH 



H 



COOC(CH 3 ) 3 



10 



Di-tert-butyl dicarbonate (7.85 g) and 35 ml of 1 N sodium hydroxide were added to a solution of 4.00 g of 
3-piperidinemethanol in 50 ml of dioxane plus 30 ml of water at 0°C. The reaction mixture was allowed to rise to 
75 room temperature and then stirred for 1.5 hours. The product was extracted with ethyl acetate. The ethyl 
acetate layer was washed in sequence with water and saturated aqueous solution of sodium chloride, dried 
over anhydrous magnesium sulfate and concentrated under reduced pressure to give 7.20 g of 
1-tert-butoxycarbonylpiperidine-3-methanol. Melting point 77-79° C. 

NMR (CDCI3) 

20 8: 1.48 (9H, s), 1.4-1.9 (4H), 2.6-3.2 (4H), 3.6-3.9 (4H) 
MS: m/z 215 (M + ) 

REFERENCE EXAMPLE 57 



35 Dimethyl sulfoxide (0.85 ml) was added to a solution of 0.50 ml of oxalyl chloride in 1 0 ml of dichioromethane 
at -60° C and, 3 minutes later, a solution of 1.08 g of 1-tert-butoxycarbonylpiperidine-3-methanol in 10 ml of 
dichioromethane was added dropwise over 5 minutes. After stirring for 15 minutes, 3.0 ml of triethylamine was 
added to the reaction mixture. After further 5 minutes of stirring, water (20 ml) was added to the reaction 
mixture and, after shaking, the dichioromethane layer was separated. The dichioromethane layer was washed 

4Q with 1 N hydrochloric acid, water, saturated aqueous solution of sodium hydrogen carbonate, water and 
saturated aqueous solution of sodium chloride in that order, then dried over anhydrous magnesium sulfate, 
and concentrated under reduced pressure to give 0.98 g of 1-tert-butoxycarbonylpiperidine-3-carbaldehyde. 
NMR (CDCI3) 

8: 1.46 (9H, s), 1.4-2.0 (4H), 2.40 (1H, m, w/z=21Hz), 3.10 (1H, dd, J=8.5 and 14Hz), 3.65 (1H, ddd, J=4, 5 
_ and 12.5Hz), 3.94 (1H, dd, J=4 and 14Hz), 9.68 (1H, s) 
MS: m/z 213 (M + ) 

REFERENCE EXAMPLES 58 TO 67 
The following compounds were obtained in the same manner as in Reference Example 2. 

50 



25 




30 



COOC(CH 3 ) 3 



COOC(CH 3 ) 3 



55 



60 
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Chemical Structure 
and Chemical Name 

Ref. Ex. 58 



CH-3 CH«a 




0279 681 

Desired Product 



iv. -j N-^COOH 
H 



2-[ 3- ( 4-Dimethylamino- 
pyridyl) ] thiazolidine- 
4-carboxylic acid 



Phvsicochemical Properties 

NMR (DMSO-d 6 ) 

6: 2.85 (6H, s), 2.98-3.56 
(2H, m) , 3.72-4.44 (1H, 
m), 5.68, 5.92 (1H, 
s), 6.80-7.00 (1H, m), 
8.16- 8.34 (1H, m), 
8.60-8.75 (1H, m) 

MS (FAB): m/z 254 (M+H) + 



Ref. Ex. 59 



CH. 
CH 



5 H 



COOH 



Phvsicochemical Properties 

Melting point: 154~155°C 

(decomposition) 

MS (FAB): m/z 271 (M+H) + 



2- [ 3- ( 5 , 6-Dime thoxy- 
pyridyl) ] thiazolidine- 
4-carboxylic acid 



Ref. Ex. 60 



CH 3 H 



COOH 



2-[3-( 2-Methylpyridyl) ]- 
thiazolidine-4-car boxy lie 

acid 



Phvsicochemical Properties 

NMR (DMSO-d 6 ) 

6: 2.60 (3H, S), 2.80-4.60 
(3H f m), 5.70, 6.00 
(lH f s), 7-00^8.50 (3H, 

a) 



51 



Ref. Ex. 61 




n 



N^COOH 
H 



COOC(CH 3 ) 3 

2- ( 1-ter t-Butoxycarbonyl~ 
4-piperidinyl) thiazolidine- 
4-carboxylic acid 



0 279 681 

Physicochemical Properties 

Melting point: 169~171°C 

(decomposition) 

NMR (CDCl 3 +DMSO-d 5 ) 

6: 1.48 (9H, s), 1.4-2.1 
(5H), 2.6-3.0 (1H), 
2.95 (1H, dd, J=7 and 
10Hz), 3.22 (1H, dd, 
J=7 and 10Hz), 3.6-4.0 
(1H) , 3.96 (1H, t , 
J=7Hz), 4.49 (1H, d, 
J=8Hz), 6.3 (2H f br, 
exchange with D 2 0) 



Ref. Ex. 62 




N^COOH 
H 



2-( 2-Pyrazyl ) thiazolidine- 
4-carboxylic acid 



Physicochemical Properties 

Melting point: 144~146°C 

( decomposi t ion ) 

Elemental analysis 
(for C 8 H g N 3 0 2 S) : 

C(%) H(%) N(%) S(%) 
Calcd: 45.49 4.29 19.89 15.18 
Found: 45.20 4.18 19.76 15.43 



52 



Ref. Ex. 63 




COOH 



0 279 681 

Phvsicochemical Properties 
Melting point: 204~207°C 
MS: xn/z 225 (M + +l) 



2-(3-Pyridyl)-3,4, 5, 6- 
tetrahydro-2H-thiazine-4- 
carboxylic acid 



Ref. Ex. 64 



S H 



COOH 



2-( 3-Thienyl) thiazolidine- 
4-carboxylic acid 



Physicochemical Properties 

Melting point: 165~167°C 

Elemental analysis 
(for C 8 H 9 N0 2 S 2 ) : 

C(%) H(%) N(%) S(%) 
Calcd: 44.63 4.21 6.51 29.79- 
Found: 44.57 4.23 6.49 29.99 



Ref. Ex. 65 



0^ N ^COOH 
O H 



2- ( 3-Furyl ) thiazolidine- 
4-carboxylic acid 



Phvsicochemical Properties 

Melting point: 169~170°C, 

(decomposition) 

Elemental analysis 
(for C 8 H 9 N0 3 S): 

C(%) H(%) N(%) S(%) 
Calcd: 48.23 4.55 7.03 16.09 
Found: 48.03 4.51 7 .00 16.28 



53 
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Ref. Ex, 66 




N H 
I 



1 



N-^COOH 



0 279 681 

Physicochemical Properties 

Melting point: 148~147°C 

(decomposition) 

MS (FAB) : m/z 213 (M + +l) 



2- [ 3- ( 1-Me thy lpyr r oly 1 ) ] - 
thiazolidine-4-carboxylic 
acid 



20 



25 



Ref. Ex. 67 




3 

CH 3 

N ^COOH 
H 



Physicochemical Properties 
Melting point: 143~144°C 
MS (FAB): m/z 1239 (M + +l) 



5 , 5-Dimethyl-2- ( 3-pyr idyl ) - 
30 thiazolidine-4-car boxy lie 

acid 



35 
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REFERENCE EXAMPLE 68 



Q^COOH 



COOC(CHa)3 




yd -hci 



50 



55 



60 



Oxalyl chloride (1.31 ml) and 50 mg of N,N-dimethylfornamide were added to a solution of 3.10 g of 
3-tert-butoxycarbonyl-2-{3-pyridyl)thia20lidine-4-carboxylic acid in 30 ml of dichloromethane at -78° C. The 
reaction mixture was slowly warmed to room temperature and then stirred for 12 hours. The resultant 
precipitate was collected by filtration and dried to give 1.90 g of 1 t 3-dioxo-5-(3-pyridyl)thiazolidino[3,4-c]oxa- 
zolidine. hydrochloride. Melting point 170°C (decomposition). 
Elemental analysis {for C10H9CIN3O3S): 



Calculated; 
Found: 



C (%) 
44.04 
43.94 



H (%) N (%) S (%) CI (%) 
3.33 10.27 11.76 13.00 



3.37 



10.24 



11.76 



13.30 



1 

65 
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REFERENCE EXAMPLE 69 



0279 681 




CH=CH-COOH >- CH 3 0-^ V— CH 2 CH 2 COOH 

100/0 Palladium-on-carbon (200 mg) was added to a solution of 5.34 g of 4-methoxyclnnamic ackJ In 
methanol, and the mixture was stirred under hydrogen until hydrogen gas absorption ceased. The catalyst was 
filtered off, and the filtrate was concentrated under reduced pressure to give 5.43 g of 3-(4-methoxyphe- 
nyl) propionic acid. 

NMR (CDCIa) 

8: 2.34-3.15 (4H), 3.76 (3H, s), 6.64-7.30 (4H), 11.00 (1H, s) 
REFERENCE EXAMPLE 70 

CH 3 0--/^K-CH 2 CH 2 COOH ^ CH 3 0-^^^- ( CH 2 ) 3 -OH 



REFERENCE EXAMPLES 71 TO 74 • 

The following compounds were obtained in the same manner as In Reference Examples 69 and 70. !n 
Reference Examples 73 and 74, platinum oxide was used as a catalyst for the catalytic reduction. 



10 



15 



20 



25 



A solution of the 3-(4-methoxyphenyl)propionlc acid In 100 ml of anhydrous ether was added dropwise to a 
suspension of 1 .10 g of lithium aluminum hydride In 50 ml of anhydrous ether with stirring at room temperature 
over 20 minutes. After stirring at room temperature for 30 minutes, the mixture was refluxed for 1 hours. After 
cooling, water was added with Ice cooling, and the mixture was made acidic by further addition of 10% 
hydrochloric acid and then extracted with ether. The organic layer was washed with saturated aqueous 30 
solution of sodium chloride, driven over anhydrous magnesium sulfate and concentrated under reduced 
pressure to give 5.06 g of 3-(4-methoxyphenyl)propanol. 

NMR (CDCI3) 

5: 1.60-2.16 (2H), 2.38-2.95 (3H), 3.69 (2H, t, J = 6Hz), 3.80 (3H, s), 6.71-7.30 (4H) 
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Desired Compound 



Chemical Structure 
and Chemical Name 

Ref. Ex. 71 

H 3 C-^-(CH 2 ) 3 -OH 
3- ( 4-Methylphenyl )propanol 



Ref. Ex. 72 



CH 3 0 



CH3O 




// % 



(CH 2 ) 3 -OH 



3- ( 3 , 4-Dimethoxyphenyl ) 
propanol 



Ref. Ex. 73 



C1-<Q>- (CH 2 ) 3 -OH 



3- ( 4-Chlorophenyl ) propan- 
ol 



Physicochemical Properties 

MMR (CDCI3) 

6: 1.58-2.10 (2H), 2.26 
(3H, s), 2.49-2.83 
(3H), 3.60 (2H, t, 
J=6H2), 7.00 (4H, s) 

Physicochemical Properties 

MMR (CDCI3) 

6: 1.60-2.14 (2H), 2.49- 
2.90 (3H), 3.65 (2H, 
t), 3.82 (6H, s), 6.73 
(3H,- s) 

Physicochemical Properties 

MMR (CDCI3) 

6: 1.60-2.14 (2H), 1.77 
(1H, s), 2.54-2.90 
(2H), 3.65 (2H, t), 
6.95-7.40 (4H) 



56 



Refj Ex. 74 

F^^-(CH 2 ) 3 -OH 



3- ( 4-Fluorophenyl ) propan- 
ol 



0 279 681 

Phvsicochemical Properties 
MMR (CDC1 3 ) 

6: 1.55-2*16 (2H) , 2.01 
( 1H, s ) , 2. 48-2 . 88 
(2H), 3.65 (2H f t), 
6.65-7.31 (4H) 



10 



REFERENCE EXAMPLE 75 



15 



0 2 N' 




CH=CH-COOH 



CH3I ^ 
K 2 C0 3 



0 2 N 




CH=CH-COOCH, 



A mixture of 5.80 g of p-nltroclnnamic acid, 10.4 g of methyl Iodide, 10.4 g of anhydrous potassium carbonate 
and 200 ml of acetone was stirred at room temperature for 2 days. The resultant precipitate was filtered off, the 
filtrate was concentrated under reduced pressure and, after addition of water, the residue was extracted with 
ethyl acetate. The organic layer was washed wtth saturated solution of sodium hydrogen carbonate and 
saturated aqueous solution of sodium chloride, dried over anhydrous magnesium sulfate and concentrated 
under reduced pressure to give 3.30 g of methyl 4-nitroclnnamate. 

NMR (CDCI3) 

8: 3.83 (3H, s), 6.52 (1H, d, J = 16Hz), 7.50-7.95 (3H), 8.21 (2H, d, J = 9Hz). 
REFERENCE EXAMPLE 76 



20 



25 



30 



35 




CH 3 Ph 3 P=CHCOOCH 3 



CHO THF 




CH^ 



CH=CH-COOCH 3 



40 



A solution of 1.20 g of o-tolualdehyde in 20 ml of anhydrous tetrahydrofuran was added to a suspension of 
3.67 g of methyl (trlphenylphosphoranyildene)acetate In 20 ml of anhydrous tetrahydrofuran at room 
temperature, and the mixture was refluxed for 15 hours. The solvent was then distilled off under reduced 
pressure, and the residue was subjected to silica gel column chromatography (40 g). Elution with hexane-ethyl 
acetate (2:1) gave 1.65 g of methyl 2-methylcinnamate. 

8:^rans-S (3H, s), 3.80 (3H, s), 6.34 (1H, d, J- 16Hz). 6.99-7.66 (4H), 7.97 (1H, d, J = 16Hz) 
cis-form, 2.29 (s), 3.63 (s), 6.03 (d, J = 12Hz) 

REFERENCE EXAMPLES 77 TO 78 ^ . .__ 

The following compounds were synthesized In the same manner as In Reference Examples 69 and 70. 



45 



50 



55 



60 



* 

65 



57 



10 



15 



20 



25 



30 



35 



0 279 681 

Desired Compound 



Chemical Structure 
and Chemical Name 

Ref. Ex, 77 



QCH 3 
^^(CH* 2 ) 3 -OH 



3-( 2-Methylphenol)propanol 



Physicochemical Properties 

MMR (CDC1 3 ) 

5: 1.57^2.11 (2H) , 1.86 
(1H, s), 2.51-2.90 
(2H), 3.69 (2H, t, 
J=6Hz), 7.10 (4H, s). 



Ref. Ex. 78 



H 3 N-^-(CH 2 ) 3 -OH 



Physicochemical Properties 
MMR (CDCI3) 

6: 1.54-2.10 (2H) f 2.40- 

3-( 4-Aminophenol)propanol 3 - 10 ( 5H )' 3.62 (2H, 

t, J=6Hz), 6.46-7.10 
(4H). 



AO 



45 



50 



55 



REFERENCE EXAMPLE 79 



NC-H^ y^CH 2 CH 2 COOCH 3 




LiBEt 3 H 



THF 




A solution of 1 M superhydride/tetrahydrofuran (3.3 ml) in anhydrous tetrahydrofuran (5 ml) was cooled to 
-50 to -60° C under an argon gas stream. Thereto was added drop wise a solution of 210 mg of methyl 
3-(4-cyanophenyl)propionate synthesized from 4-cyanobenzaldehyde and methyl (triphenylphosphorany- 
lidene)acetate by the procedure of Reference Examples 69 and 76) in. 2 ml of tetrahydrofuran. The resultant 
mixture was stirred at that temperature for 10 minutes, then made acidic by addition of water and 1 N 
hydrochloric acid in that order at the same temperature, and extracted with ethyl acetate. The organic layer 
was washed with saturated aqueous solution of sodium chloride, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure to give 120 mg of 3-(4-cyanophenyl)propanol. 

NMR (CDCI3) 

8: 1.61-2.20 (3H), 2.60-3.06 (2H), 3.68 (2H, t, J = 6Hz), 7.10-7.75 (4H) 
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t 

65 



58 
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REFERENCE EXAMPLE 80 

H 3 C-^\-<CH 2 ) 3 -OH — ^!J!!^ H 3 C-^^-(CH 2 ) ? -Br 



3-(4-Methylphenyl)propanol (2.13 g) was heated In 7 ml of 47% aqueous hydrobromlc acid under reflux for 5 
hours. The solvent was then distilled off under reduced pressure and, after addition of water, the residue was 
extracted with ether. The organic layer was washed with saturated aqueous solution of sodium chloride, dried 10 
over anhydrous magnesium sulfate and concentrated under reduced pressure. The residue was distilled under 
reduced pressure to give 1.75 g of 3-(4~methylpheny I) propyl bromide. Boiling point: 65°C/0.7 mmHg. 

NMR (CDCI 3 ) 

8: 1.85-2.43 (2H), 2.32 (3H, s), 2.55-2.95 (2H), 3.39 (2H, t, J«=6Hz), 7.04 (4H, s) 



REFERENCE EXAMPLE 81 



CH 3 0-^\-(CH 2 ) 3 -OH >- CH 3 0-^V(CH 2 ) 3 OS0 2 CH 3 




REFERENCE EXAMPLE 83 
The following compound was obtained in the same manner as in Reference Example' 82. 



15 



20 



Methanesulfonyl chloride (3.8 g) was gradually added dropwise to a solution of 5 g of 3-(4-methoxyphB- 25 
nyl)propanol in 50 mi of anhydrous pyridine with Ice cooling, and the resultant mixture was stirred at the same 
temperature for 3 hours. The solvent was distilled off under reduced pressure and, after addition of water, the 
residue was made acidic with 10% hydrochloric acid and then extracted with ethyl acetate. The organic layer 
was washed with 1 N hydrochloric acid, saturated aqueous solution of sodium hydrogen carbonate and 
saturated aqueous solution of sodium chloride In that order, dried over anhydrous rhagneslum sulfate and & 
concentrated under reduced pressure to give 6.32 g of 3-(4-methoxyphenyl)propyimethanesulfonate. ' 

NMR (CDCI3) 

6: 1.75-2.36 (2H). 2.55-2.93 (2H), 3.00 (3H, s), 3.80 (3H. s), 4.24 (2H, t, J-6Hz), 6.70 - 7.30 (4H). 
REFERENCE EXAMPLE 82 . * 

** WJ 2 '3 —2*^3 • J" \ / . * 

40 



A solution of 6.30 g of 3-(4-methoxyphenyl)propyl methanesulfonate and 1 1 .1 g of sodium iodide In 100 ml of 
acetone was refiuxed for 15 hours. The reaction mixture was concentrated under reduced pressure and, after 
addition of water, the residue was extracted with ether. The organic layer was washed with saturated aqueous 
solution of sodium chloride, dried over anhydrous magnesium sulfate and concentrated under reduced & 
pressure to give 6.62 g of 3-(4-methoxyphenyi)propyl iodide. 

NMR (CDCIs) 

8: 1.81 -2.35 (2H). 2.18 (2H. br t, J-7H2), 3.16 (2H, t, J=6Hz), 3.80 (3H, s), 6.71-7.30 (4H). 
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Desired Compound 



Chemical Structure 
and Chemical Name 



Ref. Ex. 83 Physicochemical Properties 

MMR (CDC1 3 ) 



10 CR 3 0y^ 

CH 3 0^^(CH 2 ) 3 -I 



5: . 1.80-2.34 (2H) , 2.6-6 
(2H, br t, J=7Hz), 



3-(3,4-Dimethoxyphenyl}- 3.12 (2H f t, J=6Hz), 

propyl iodide 

3.81 (6H, s), 6.59 
(3H, s). 



25 REFERENCE EXAMPLE 84 



30 Cl-/jV~ ( CH 2 ) 3-OH ^ CI-/" V- ( j , 



PPh 3 — 
DMF 

To a solution of 1.55 g of 3-(4-chlorophenyl)propanol and 2.51 g of triphenyiphosphine in 10 ml of 
N.N-dimethylformamide, there was gradually added drppwise at room temperature a solution of 2.42 g of 
iodine in 8 ml of N.N-dimethylformamide while confirming the consumption of iodine. When the color of the 
reaction mixture ceased to disappear any more, water was added to the reaction mixture, the excess iodine 
was reduced by addition of 50/0 aqueous sodium thiosulfate, and the mixture was extracted with ethyl acetate. 
The organic layer was washed with saturated aqueous solution of sodium chloride, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column 
chromatography (20 g). Elution with hexane gave 1.82 g of 3-(4-chlorophenyl)propyl iodide. 

NMR (CDC! 3 ) 

8: 1.92-2.40 (2H), 2.71 (2H, br t, J-7Hz), 3.13 (2H, t, J«6Hz), 6.91-7.40 (4H). 

REFERENCE EXAMPLES 85 TO 87 
The following compounds were obtained in the same manner as in Reference Example 84. 
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Desired Compound 



Chemical Structure 
and Chemical Name 

Ref. Ex. 85 



F -hQ^(CH 2 ) 3 -I 



3-( 4-Fluorophenyl)propyl 
iodide 



Ref. Ex. 86 



^V CH 3 



(CH 2 ) 3 -I 



3-( 2-Methylphenyl)propyl 
iodide 



Physicochemical Properties 

MMR (CDC1 3 ) 

6: 1.79-2.35 (2H), 2.70 
(2H, t, J=7Hz), 3.13 
( 2H, t , J = 6Hz ) , 
6.55-7.45 (4H). 

Physicochemical Properties 

MMR (CDCI3) 

6: 1.90-2.47 (2H), 2.32 
( 3H, s ) , 2 . 55-2 .90 
( 2H) , 3.22 ( 2H, t , 
J=6Hz), 7.11 (4H f s) . 



10 



15 



20 



25 



30 



Ref. Ex. 87 



nchQ-(ch 2 ) 3 -i 



3- ( 4-Cyanophenyl) propyl 
iodide 



Physicochemical Properties 

MMR (CDCI3) 

6: 1.86-2.42 (2H), 2.14- 
3.00 (2H), 3.16 (2H, 
t, J=6Hz), 7.13-7.71 
(4H). 



35 



40 



45 



REFERENCE EXAMPLE 88 



50 



(OU-Br 



C-HNO3 
CH 2 S0< 



N0 2 




CH^-Br 



Phenylpropyl bromide (5.01 g) was added dropwise to a mixture of 10 ml of concentrated nitric acid (650/0) 
and 10 ml of concentrated sulfuric acid with Ice cooling over 5 minutes. The mixture was stirred at the same 
temperature for 1 hour and then allowed to stand at room temperature for 1 week. The reaction mixture was 
poured into water and extracted with ethyl acetate. The organic layer was washed with saturated aqueous 
solution of sodium chloride, dried over anhydrous magnesium sulfate and concentrated under reduced 
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10 



65 



pressure. The residue was subjected to silica gel column chromatography (150 g). Elution with hexane-ethyl 
acetate (10:1) gave 5.50 g of 2,3-dinitrophenylpropyl bromide. 
NMR (CDCI3) 

6 : 2.08 ~ 2.51 (2H) 3.20 (2H, dd, J - 7Hz, J = 9Hz) 3.50 (2H, t, J = 6Hz) 7.68 (1 H, d, J = 9Hz) 8.42 (1 H, dd, J « 3Hz, 
J=9Hz) 8.79 (1H, d, J = 3Hz) 

REFERENCE EXAMPLE 89 

H 2 N-H (3~ (CH ^-OH > H 2 N^Q-(CH 2 ) 3 -Br • HBr 



15 A solution of 0.51 g of 3-(4-aminophenyl)propanol in 5 ml of 47% aqueous hydrobromic acid was refluxed 
for 6 hours. The solvent was then distilled off under reduced pressure. Methanol and toluene were added, and 
the solvents were distilled off under reduced pressure, and this procedure was repeated, whereupon 1 .04 g of 
3-(4-arninopheny I) propyl bromide hydrobromide was obtained. 
NMR (DMSO-de-f CDCI3 (3:1)) 

20 5: 1.91-2.47 (2H) 2.64-3.03 (2H) 3.43 (2H, t, J = 6Hz) 4.85 (3H, br s) 7.40 (4H, s) 

REFERENCE EXAMPLES 90 TO 100 
The following compounds were obtained in the same manner as in Reference Example 33 (2) and (3). 
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Desired Product 



Chemical Structure 
and Chemical Name 

Ref. Ex. 9Q 



HN N-(CH 2 ) 3 



OH 



1- [ 3- ( 4-Hydroxyphenyl ) - 
propyl Jpiperazine 



Ref. Ex, 91 



HlQ?-<CH,) a -Q-Cl 



l~t 3-( 4-Chlorophenyl)- 
propyl Jpiperazine 



Physicochemical Properties 

1) NMR (DMSO~d 6 ) 

6: 1.92-1.84 (2H, m) 
2.04-2.93 (12H, m) 
4.50-5.20 (2H, br) 
6.65 (1H, d, J=9Hz) 
6.96 (1H, d, J=9Hz) 

2) MS: m/z 216 (M + ) 

Physicochemical Properties 

1) NMR (CDC1 3 ) 

5: 1.50-2.05 (2H, m) 
1.64 (1H, s) 
2.06-3.01 (8H r m) 
2.90 (4H, t, J=5Hz) 
6.80-7.51 (4H, m) 

2) MS: m/z 238, 240 (M + ) 



63 



Ref. Ex. 92 



1- [ 3- ( 4-Fluor ophenyl ) 
propyl ]piperazine 



Ref. Ex. 93 



NO, 



1- [ 3-( 2, 4-Dinitrophenyl) 
propyl Ipiperazine 



0 279 681 

Physicochemical Properties 

1) NMR (CDC1 3 ) 

6: 1.56-2.04 (2H, m) 
1.80 (1H, s) 
2.19-2.78 (8H, ra) 
2.95 (4H, t, J=5Hz) 
6.80-7.36 (4H, ra) 

2) MS: m/z 223 (M++1) 

Physicochemical Properties 
.1) NMR (CDCI3) 

6i 1.64-2.13 (2H, m) 

2.04 (1H, s) 
2.22-2.53 (6H, m) 
2.88 (4H, t, J=5Hz) 

3.05 (2H, t, J=7Hz) 
7.61 (1H, d, J=9Hz) 
8.38 (1H, dd, J=3Hz, 
9Hz) 

8.64 (1H, dd, J=3Hz) 



64 



Ref. Ex. 94 



Hj(jl-(CH,% -Q-NH, 



1- [ 3- ( 4-Ami nopheny 1 ) • 
propyl ]piperazine 



0 279681 

Physicochemical Properties 

1) NMR (CDCI3) 

0: 1.56-1.93 (2H, m) 
2.18-2.64 (11H, ra) 
2.89 (4H, t, J=5Hz) 
6.60 (2H, d, J=9Hz) 
6.95 (211, d, J=9Hz) 

2) MS: m/z 219 (M+) 



Ref. Ex. 95 



HN~N-(CH a )s 




CH a 



1- ( 3- ( 2-Methylphenyl ) • 
propyl ]piperazine 



Physicochemical Properties 

1) NMR (CDCI3) 

6: 1.53-1.92 (2H, m) 
2.28 (3H, s) 
2.20-2.70 (8H, ra) 
2.88 (4H, t, J=5Hz) 
7.09 (4H, s) 

2) MS: m/z 218 (M+) 



65 



Ref. Ex. 96 

1-Hexylpiperazine 
Ref. Ex. 97 




1-Diphenylmethylpipera 
zine 



0 279 681 

Physicochemical Properties 

NHR (CDCI3) 

6: 0.90 (3H f t) 

1.12-1.72 (8H, m) 
2.20-2.52 (6H, m) 
2.82-3. 00 (4H, m) 

MS: m/z 170 (M + ) 

Physicochemical Properties 

NMR (CDCI3) 

6: 2.20-2.48 (4H, m) 
2.76-3.04 (4H, in) 
4.23 (1H, s) 
7.04-7.52 (10H, m) 

MS: m/z 252 (M + ) 



66 



Ref. Ex. 98 



N-CCH,), -f> CH 



1- [ 3- ( 4-Methylphenyl ) - 
propyl ]piperazine 



Ref. Ex. 9.9 



HN 



N-(CH,) 3 -0"° CH 



l-[ 3- ( 4-Methylphenyl)- 
propyl ]piperazine 



0 279 681 

Physicochemical Properties 
NMR (CDC1 3 ) 

6: 1.62-1.98 (2H, m) , 

1.76 (1H, s), 
2.20-2.48 (6H, m) , 
2.35 (3H, s), 

2.57 (2H, t, J=8Hz), 
2.88 (4H, t, J=5Hz), 
7.08 (4H, s). 
MS: m/z 218 (M + ) 

Physicochemical Properties 

NMR (CDCI3) 

<S: 1.60-2.01 (2H, m) , 
1.92 (1H, S), 
2.18-2.65 (8H, m) , 
2.87 (4H, t, J=5Hz), 

3.77 (3H f s), 

6.80 (1H, d r J=9Hz), 
7.04 (1H, a, J=9Hz) . 
MS: m/z 234 (M + ) 
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Ref. Ex. 100 



10 



15 



20 



HN N-(CH 



0.-TS- 



,OCH 3 



0CH 3 



1- [ 3- { 3 , 4-Dimethoxy- 
phenyl)propyl]piperazine 



Physicochemical Properties 

NMR (CDC1 3 ) 

6: 1.58-2.00 (2H, m), 
1.86 (1H, s), 
2.23-2.71 (8H, m) , 
2.91 (4H, t, J=5Hz), 
3.84 (6H, s) # 
6.60-6.90 (3H, m) . 

MS: m/z 264 (M + ) 
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REFERENCE EXAMPLE 101 



CjH s OCONH CH 2 CH 2 NH, 



(CH 2 ) 3 - Br 



K 2 C0 3 
THF 



® C 2 H S OCONH CHjCHoN^ 

(CH 2 ) 3 

. (D C 2 H, O CONH C H 2 CH 2 NH— (CH,) 3 



A solution of 0.88 g of carboethoxyethylenediamine, 1.33 g of 3-phenylpropyl bromide and 1.0 g of 
^ anhydrous potassium carbonate in 10 ml of tetrahydrofuran was heated overnight under reflux. The insoluble 
matter was filtered off, the filtrate was concentrated under reduced pressure, and the residue was subjected 
to alumina column chromatography (25 g). Elution with hexane-ethyl acetate (3:1 v/v) gave 0.54 g of 
N-carboethoxy-N',N'-bis(3-phenylpropyl)ethylenediamine (1) and 0.60 g of N-carboethoxy-N'-(3-phenylpro- 
pyl)ethylenediamine (2). 
NMR (CDCI3) 

8: 1.23 (3H, t, J = 7Hz), 1.56 - 2.02 (4H, m). 2.20 - 2.87 (10H. m), 3.00 - 3.45 (2H, m), 4.12 (2H,t, J=7Hz). 5.13 
(1H, br), 7.21 (10H, s) 
NMR (CDCI3) 

5: 1.21 (1H, s), 1.25 (3H, t, J=7Hz), 1.61 -2.10 (2H, m), 2.45-2.93 (6H, m), 3.29 (2H, q, J=6Hz), 4.15 (2H t 
J = 7Hz), 5.15 (1H, br), 7.21 (5H, s) 
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REFERENCE EXAMPLE 102 



60 Cz Hs OCONH CH 2 CH 2 NH— (CH 2 ) 3 * 



~> H 2 NCH 2 CH 2 NH-(CH 2 ) 3 
- 2HC1 



65 



68 
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A solution of 580 mg of N-carboethoxy-N'-(3-phenyl propyl) ethylenedlamlne In 10 ml of concentrated 
hydrochloric acid was heated in a sealed tube at 120° C overnight. The mixture was concentrated under 
reduced pressure. Toluene was added and the mixture was again concentrated. Two repetitions of this 
procedure gave 630 mg of N-(3-phenylpropyl)ethylenedlarnine dihydrochloride. This product was submitted to 
the next step without purification. 

NMR (DMSO-de) 

8: 1.76-2.20 (2H,m), 2.48-3.10 (2H, m), 3.22 (4H, s), 7.28 (5H.2), 8.0-10.0 (5H,br). 
MS: m/z 179 (M + + 1) 

REFERENCE EXAMPLE 103 
The following compound was obtained in the same manner as in Reference Examples 101 and 102. 



Desired Product 



Chemical Structure 
and Chemical Name 



/(CH,),-(3 

H ' NcmCH, 'NcH,),-o 



HC1 



N , N-Di ( 3-phenylpr opy 1 ) - 
ethylenediamine dihydro- 
chloride 



Physicochemical Properties 

1) NMR (DMSO-d 6 ) 

5: 1.76-2.24 (4H, m) , 
2.45-2.81 (4H, m) , 
2.92-3.60 (4H, m) , 
3.38 (4H, s}, 
7.26 (10H, s) 

2) MS: m/z 297 (M + +l) 
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REFERENCE EXAMPLE 104 



nc "0" (cH2)sCi — : — > ^3- (cH2)3 ~0~ cn 



A solution of 250 mg of 3-(4-cyanopheny I) propyl iodide, 0.85 g of anhydrous piperazine and 0.5 g of 45 
potassium carbonate in 10 ml of tetrahydrofuran was refiuxed for 2 hours. The reaction mixture was concen 
trated under reduced pressure and, after addition of saturated aqueous solution of sodium chloride, the 
residue was extracted with ethyl acetate. The organic layer was washed with saturated aqueous solution of 
sodium chloride, dried over anhydrous sodium sulfate and concentrated. under reduced pressure to give 140 
mg of 1-[3-(4-cyanophenyl) propyl] piperazine. 50 

NMR (CDCI 3 ) 

6: 1.60-2.10 (2H, m), 2.04 (1H, s), 2.19-2.54 (6H, m), 2.69 (2H, t, J~8Hz), 2.89 (4H, t, J«5Hz), 7.27 (2H, d t 
J = 9Hz), 7.56 (2H, d, J = 9Hz) 
MS: m/z 229 (M + ) 
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REFERENCE EXAMPLE 105 

CH 3 (CH 2 ) 3 NCO 



CH 2 N NH 



(^y-CK 2 N^NCONH ( CH 2 ) 3 CH 3 



A solution of 1.0 g of n-butyl isocyanate in 5 ml of tetrahydrofuran was added to a solution of 1.76 g of 
1 -benzyl piperazine in 20 ml of tetrahydrofuran with ice cooling. The mixture was stirred at room temperature 
for 2 hours and, then, concentrated under reduced pressure to give 2.8 g of crude 1-benzyI-4-butylaminocar- 
bonylpiperazine. The intermediate was submitted to the next step without purification. 
15 NMR CDCIa) 

8: 0.90 (3H, t), 1.1 - 1.7 (4H, m), 2.2-2.6 (4H, m), 3.0-3.6 (6H, m), 3.50 (2H, s), 4.5 (1H, br s), 7.0-7.5 (5H. m) 



REFERENCE EXAMPLE 106 



^^CH 2 N^NH + ^^CH 2 CrI 2 COOH 



DCC 



Dicyclohexylcarbodiimide (4.5 g) was added to a mixture of 3.52 g of 1-benzyipiperazine, 3.5 g of 
3-phenylpropionic acid and 20 ml of tetrahydrofuran, and the mixture was stirred overnight at room 
30 temperature. The resultant dicyclohexyiurea was filtered off, and the mother liquor was concentrated under 
reduced pressure. Ethyl acetate (100 ml) and 50 ml of water were added to the residue, and the mixture was 
made alkaline with potassium carbonate and then allowed to undergo phase separation. The ethyl acetate 
layer was washed in sequence with water and saturated aqueous solution of sodium chloride, dried over 
anhydrous sodium sulfate and concentrated under reduced pressure to give 6 g of 1-benzyl-4-(3-phenylpro- 
35 pionyl)piperazine. 
NMR (CDCI3) 

5: 2.1-2.5 (4H, m), 2.4-3.2 (4H, m), 3.3-3.8 (4H, m), 3.45 (2H, s), 7.1-7.4 (T0H, m) 



REFERENCE EXAMPLE 107 



Hj^JJCONH(CH 2 ) 3 CH 3 



100/0 Palladium-on-carbon (250 mg) was added to a solution of 2.8 g of 1-benzyl-4-butylaminocarbonylpip- 
50 erazine in 15 ml of ethanol, and catalytic reduction was carried out until cessation of hydrogen absorption. The 
catalyst was then filtered off, and the filtrate was concentrated under reduced pressure to give 2.2 g of 
1-butylaminocarbony!piperazine. This product was submitted to the next step without purification. 

NMR (CDCI3) 

6: 0.92 (3H, t), 1.1-1.7 (4H, m), 2.7-3.0 (4H, m), 3.0-3.5 (6H, m) 



REFERENCE EXAMPLE 108 



CH 2 ^^CO:CH 2 CH 2 "^_J» > HI^NCOCH 2 CH 2 



1-(3-Phenylpropionyl) piperazine was obtained in the same manner as in Reference Example 107 using 
1-benzyl-4-(3-phenylpropionyl)piperazine as the starting material. 
65 MS: m/z 218 (M + ) 
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REF ERENCE EXAMPLE 109 
* — 



CH 2 OH 
I 

CH 2 OCONH-CH--COOH 



CH 2 OH 
I 



Dicyclohexylcarbodiimlde (1.58 g) was added to an Ice-cooled solution of 2.0 g of N-carbobenzyloxysertne, 
1.57 g of 1-(3-phenylpropyl)piperazine and 1 .04 g of 1-hydroxybenzotiazole In 30 ml of N,N-dlmethyformamfcfe. 
The mixture was stirred at room temperature for 24 hours, then diluted with ethyl acetate, washed in sequence 
with two portions of 40/0 aqueous sodium hydrogen carbonate, one portion of water and one portion of 
saturated aqueous solution of sodium chloride, dried over anhydrous sodium sulfate and concentrated under 
reduced pressure. The residue was purified by silica gei column chromatography tp give 2.39 g of 
1-[2-(benzyloxyc^bonylam!no)-3-hydro Melting point 95-97°C 

Elementai analysis (for C24H31N3O4): 



10 



15 



20 



25 



C (%) H (%) N (%) 

Calculated: 67-74 7.34 9.87 

Found: 67.74 7.26 9.88 30 



REFERENCE EXAMPLE 110 35 
CH 2 0H 

CH 2 O CONH- CH-C0N~~N- ( CH 2 ) 3 - > 40 



h 2 n" CHn con3-(ch 2 ) 3 ^0 



50 

100/o Palladium-on-carbon (100 mg) was added to a solution of 1.12 g of 1-[2-(benzyloxycarbony- 
lamino)-3-hydroxypropionyi]-4-(3-phenylpropyl)pipera2ine in 30 ml of ethanol, and the mixture was stirred 
under a hydrogen gas stream until cessation of hydrogen absorption. The catalyst was then filtered off, and the 
filtrate was concentrated under reduced pressure to give 800 mg of 1-(2-amlno-3-hytfroxyproplonyl)-4-(3-phe- 
nylpropyl)piperazine. & 

NMR (CDCI3) 

8: 1.7-2.0 (2H), 1.8-2.6 (3H, exchange with D 2 0), 2.3-2.8 (8H), 3.4-3.8 (7H), 7.1-7.3 (5H) 
MS: m/z 291 (M + ) 

60 



65 
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REFERENCE EXAMPLE 111 



5 



30 



HO COOH 



HO 

W X CH 2 



15 Dicyclohexylcarbodiimide (160 mg) was added to a solution of 200 mg of p-heptyloxybenzylamine, 150 mg of 
glyceric acid (65o/o aqueous solution) and 1 10 mg of 1-hydroxybenzotriazole in 2 ml of N,N-dimethylformamide. 
The reaction mixture was stirred at room temperature for 16 hours, then diluted with ethyl acetate, washed in 
sequence with saturated aqueous solution of sodium hydrogen carbonate, water and saturated aqueous 
solution of sodium chloride, dried over anhydrous magnesium sulfate, and concentrated under reduced 

2o pressure. The residue was purified by preparative silica gel thin layer chromatography to give 80 mg of 
N-(p-heptyloxybenzyl)glyceramide. 
NMR (CDCI 3 ) 

8: 0.90 (3H, br t), 1.2-1.5 (8H), 1.7-1.9 (2H), 3.0 (1H, exchange with D 2 0), 3.8-4.0 (2H), 3.9 (1H, exchange 
with D2O), 4.1-4.3 (1H), 4.38 (2H, d, J=6Hz), 6.88 (2H, d, J = 8Hz), 7.18 (2H, d, J«8Hz), 7.0-7.3 (1H, 
25 exchange with D 2 0) 
MS: m/z 309 (M + ) 



REFERENCE EXAMPLE 112 



HNN-(CH 2 ) fl CH 3 



35 " N ■ HBr HOBT 

35 DCC 

DMF 

40 f^Y^^ C0 ^^^( CR ^^ CE ^ 




45 A mixture of 1.15 g of 2-(3-pyridyl)-1-pyrroline-4-carboxyIic acid monohydrobromide, 770 mg of 
1-heptylpiperazine, 860 mg of dicyclohexylcarbodiimide and 560 mg of 1-hydroxybenzotriazole in 15 ml of 
N,N-dimethylformamide was stirred at room temperature for 3 days. After dilution of the reaction mixture with 
ethyl acetate, the insoluble matter was filtered off, the filtrate was concentrated under reduced pressure and, 
after addition of 0.5 N aqueous sodium hydroxide, the residue was extracted with ethyl acetate. The organic 

50 layer was extracted with 1 N hydrochloric acid. The aqueous layer was adjusted to pH 10 by addition of 
potassium carbonate and extracted again with ethyl acetate. The organic layer was washed with saturated 
aqueous solution of sodium chloride, dried over anhydrous sodium sulfate and concentrated under reduced 
pressure. The residue was subjected to silica gel column chromatography (15 g). Elution with ethyl acetate 
gave 1.01 g of 1-heptyl-4-[2-(3-pyridyl)-2-pyrrolin-5-ylcarbonyI]piperazine. 

55 NMR (CDCI3) 

6: 0.91 (3H, t, J = 6Hz), 1.12-1.72 (10H, m), 1.92-2.93 (9H, m), 2.95-3.26 (2H, m), 3.37-4.30 (3H, m), 
5.04.5.30 (1H, m), 7.26-7.46 (1H, ddd, J=1HZ, J=5HZ, J = 8Hz), 8.18 (1H, dt, J = 2HZ, J-8Hz), 8.68 (1H, dd, 
J = 2HZ, J = 5Hz), 9.05 (1H, dd, J = 1HZ, J = 2Hz) 

MS: m/z 356 (M+) 

60 

REFERENCE EXAMPLE 113 
The following compounds was obtained in the same manner as in Reference Example 112. 



72 



i 
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Desired Product 



Chemical Structure 
and Chemical Name 



N^CON^N-(CH,) 3 



1- ( 3-Phenylpropyl ) -4- [ 2- 
( 3-pyridyl)-2-pyrrolin- 
5-ylcarbonyl]piperazine 



Physicochemical Properties 

1) NMR (CDC1 3 ) 

6: 1.67-2.08 (2H, m) , 
2.08-2.93 {9H ; ra) , 
2.93-3.28 (2H, m) , 
3.30-4.32 (3H, m) , 
5.00-5.33 (1H, m) , 
7.05-7.52 (6H f m)., 
8.19 <1H, dt, J=2Hz, 
J=8Hz) , 

8.69 (1H, dd, J=2Hz, 
J=5Hz) , 

9.05 (1H, dd, J=2Hz, 
J=2Hz) 
2) MS: m/z 376 (M + ) 



10 



15 



20 



25 



30 



35 



REFERENCE EXAMPLE 114 



40 



CH 3 

^yChch 2 ch 2 oh 



47%HBr 



CH 3 

^YCHCHjCHaBr 



1-Bromo-3-phenylbutane was obtained in the same manner as in Reference Example 60. 
NMR CDCIs) 

6: 1.29 (3H, d. J = 7Hz), 2.11 (2H, q, J«7Hz). 2.64-3.50 (3H, m), 7.24 (5H. s) 

REFERENCE EXAMPLE 115 
The following compound was obtained In the same manner as in Reference Example 101. 



0 
II 



CH 3 



C 2 H 5 OC-N v _J^CH 2 CH 2 CfH 



45 



50 



65 



60 



65 
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25 



30 



45 



Ethyl 4-(3-phenylbutyl)-piperazine-1 -carboxylate 
NMR (CDCI 3 ) 

5: 1.11-1.50 (6H, m), 1.56-3.05 (7H. m), 3.50 (4H, t, J=6Hz), 4.19 (2H, q, J»7Hz), 7.24 (5H, s) 

REFERENCE EXAMPLE 116 
The following compound was obtained in the same manner as in Reference Example 102. 



10 CH 3 

HN~N-CH 2 CH 2 CH-^) 



15 

1-(3-Phenylbutyl)piperazine 
NMR (CDCI 3 ) 

8: 1.24 (3H t d, J = 7Hz), 1.76 (2H t q, J=7Hz), 1.93 (1H t s), 2.10-2.46 (6H t m), 2.51 -2.97 (5H, m), 7.00-7.38 
(5H, m) 
20 MS (m/z): 218 (M + ) 

EXAMPLE 1 



S> CH 2 CH 2 SCH 3 
, y 'Y^CONHCHCOOCH 3 
CCXDC(CH 3 ) 3 




To a solution of 600 mg of N-tert-butoxycarbonyl-2-(3-pyridyl)thiazolidine-4-carboxyllc acid in 10 ml of 
tetrahydrofuran, there were added, at 4°C or below, 390 mg of L-methionine methyl ester hydrochloride, 390 
mg of 1-hydroxybenzotriazole, 190 mg of N-methyimorphqline and 440 mg of dicyclohexylcarbodiimide, in that 
order. The mixture was stirred at 4°C or below for 1 hour and then at room temperature for 1 hour. The 

35 resultant precipitate was filtered off, the filtrate was concentrated under reduced pressure, 50 ml of ethyl 
acetate was added, the insoluble matter was filtered off, and the filtrate was washed in sequence with 0.5 M 
aqueous citric acid, water, 5Q/o aqueous sodium hydrogen carbonate and water, dried over anhydrous sodium 
sulfate and concentrated under reduced pressure to give 440 mg of [N-tert-butoxycarbonyl-2-(3-pyridyl)thia- 
zolidine-4-carbonyI]-L-methionine methyl ester as an oil. 

40 NMR (CDCI3) 

5: 1.36 (9H, s), 1.8-2.2 (3H, m), 2.2-2.6 (2H, m), 3.26 (1H, dd), 3.6 (1H, dd), 3.78 (3H, s), 4.6-4.8 (1H, m), 4.86 
(1H, dd), 6.02 (1H, s), 7.3 (1H, dd), 7.8-8.0 (1H, m), 8.52 (1H, dd), 8.65 (1H. dd) 



EXAMPLE 2 




,S^i CH,CH 2 SCH 3 
'N^C0NKCHC00CH 3 
50 " N CHO 

To a solution of 1.3 g of N-formyl-2-(3-pyridyl)thiazolidine-4-carboxylic acid in 50 ml of tetrahydrofuran plus 
10 ml of N.N-dimethylformamide, there were added, at 4°C or below, 1.16 g of L-methionine methyl ester 

55 hydrochloride, 1.17 g of 1-hydroxybenzotriazole, 560 mg of N-methylmorphoIine and 1.32 g of dicyclohexylcar- 
bodiimide, in that order. The mixture was stirred at 4°C or below for 1 hour and then at room temperature for 1 
hour. The reaction mixture was then treated in the same manner as in Example 1. Purification by silica gel 
column chromatography [eluent: chloroform-methanoi (9:1)] gave 820 g of [N-formyl-2-(3-pyridyl)thiazolidine- 
4-carbonyl]-L-methionine methyl ester as an oil. 

60 Elemental analysis (for C16H21N3O4S2) 



65 



74 
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Calculated: 
Found : 



N (%) 
10.96 
10.62 



NMR (CDCIa) 

5: 2.08 (3H, s), 1.8-2.6 (4H, m), 3.2-3.5 (1H, m), 3.8 (3H, s), 3.5-3.8 (1H, m), 4.5-4.8 (1H, m), 4.8-5.1 (1H, 
m). 6.1 and 6.41 (s. respectively 1 H) . 7.2 - 7.5 (1H, m), 7.8 - 8.0 (1 H. m) , 8.34 (1 H, s) , 8.4 - 8.9 (2H. m) 

EXAMPLE 3 



CH.CH.SCHa 



N^C0NHCHC0OCH 3 
H • 2HC1 



10 



15- 



20 



Trifluoroacetic acid (5 ml) was added to 430 mg of [N-tert-butoxycarbonyl-2-(3-pyrldyl)thlazolldine-4-carbo- 
nyl]-L-methionlne methyl ester with Ice cooling, and the mixture was stirred at room temperature for 2 hours! 
The reaction mixture was concentrated under reduced pressure. Ethyl acetate was added to the residue, and 
the mixture was again concentrated under reduced pressure. The residue was dissolved in 5 ml of ethyl 
acetate, and 1 mi or 4 N hydrochloric acid in dloxane was added with ice cooling. The resultant crystalline 
precipitate was collected by filtration, washed with ethyl acetate and dried to give 300 mg of 
[2-(3-pyrldyl)thiazolidine-4-carbonyl] L-methlonlne methyl ester dihydrochlorlde. Melting point 110°C. 

Elemental analysis (for CisHteeNaf^^Ck): 



25 



30 



Calculated: 
Found : 

EXAMPLE 4 



C {%) 
40.36 
40.00 



H (%) 

5.64 

5.35 



N (%) 

9.41 

9.24 



35 



40 



COOH + H 2 NCH 
I I 
COOC(CH 3 ) 5 COOCHj • HC1 



1) 



HOBT 
DCC 



2) CFjCOOH 

3) HC1 

n f iCH '<S 

K CONBCHCOOOIs 
11 3HC1 




45 



50 



55 



To a solution of 600 mg of N-tert-butoxycarbony!-2-(3-pyridyl)thiazolidine-4-carboxyIic acid in 5 ml of 
tetrahydrofuran, there were added, at 4°C or below, 350 mg of L-leuclne methyl ester hydrochloride, 390 mg of 
1-hydroxybenzotriazoie, 190 mg of N-methyimorphollne and 440 mg of dicyclohexyicarbodlimide, In that order, 
and the mixture was stirred overnight In an icehouse. The resultant precipitate was filtered off, the filtrate was 
concentrated under reduced pressure, 50 ml of ethyl acetate was added, the Insoluble matter was filtered off, 



60 



65 



75 
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and the filtrate was washed in sequence with 0.5 M aqueous citric acid, water, saturated aqueous solution of 
sodium hydrogen carbonate and water, dried over anhydrous sodium sulfate and concentrated under reduced 
pressure to give 830 mg of oily [N-tert-butoxycarbonyl-2-(3-pyridyl)thia2olidine-4-carbonyl]-L-leucine methyl 
ester. Trifluoroacetic acid (3 ml) was added to 800 mg of the thus-obtained compound with ice cooling, and the 

5 mixture was stirred at room temperature for 3 hours. The reaction mixture was concentrated under reduced 
pressure, 10 ml of ethyl acetate was added and the solution was again concentrated under reduced pressure. 
The residue was dissolved in 10 ml of ethyl acetate, 3 ml of 2.2 N hydrogen chloride solution in dioxane was 
added with ice colling, and the mixture was allowed to stand overnight in an icehouse. The resultant crystals 
were collected by filtration, washed with ethyl acetate and dried to give 510 mg of [2-(3-pyridyl)thiazolidine- 

10 4-carbonyl]-L-leucine methyl ester dihydrochloride. Melting point 97-1 00° C. 
Elemental analysis (for Ci6H 2 3N303S»2HCI» 4 /5H 2 0) 



15 



20 



30 



35 



45 



55 



60 



Calculated: 
Found: 

EXAMPLE 5 



C (%) 


H (%) 


N 


(%) 


S 


(%) 


45.24 


6.31 


9. 


89 


7 


.55 


45.21 


5.98 


9. 


85 


7 


.55 



25 / s ^i CH 2 CH 3 

^y^N^CONHCHCOOCH 3 



2HC1 



N-tert-Butoxycarbonyl-2-(3-pyridyl)thia2olidine-4-carboxylic acid and D,L-o>aminobutyric acid methyl ester 
hydrochloride were used as the starting materials and treated in the same manner as in Example 4 to give 
2-[2-(3-pyridyl)thiazoIidin-4-yl]carbonylaminobutyric acid methyl ester dihydrochloride. Melting point 
98-1 00° C. 

Elemental analysis (for CuHi9N303S«2HCi«H2O) 



C (%) 

40 Calculated: 42.00 
Found: 42.08 



EXAMPLE 6 



5 Q /S """"I CH2CH2SCH3 

^Y^^^coi^aicoo^K, ' 2HC1 

N H 



N-tert-Butoxycarbonyl-2-(3-pyridyl)thiazolidine-4-carboxylic acid and D-methionine ethyl ester hydro- 
chloride were used as the starting materials and treated in the same manner as in Example 4 to give 
[2-(3-pyridyl)thiazoiidine-4-carbonyl]-D-methionine ethyl ester dihydrochloride. Melting point 94-96°C. 

Elemental analysis (for Ci 6 H23N303S2*2HCI*4/5H20) 



76 
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C (%) H (%) N (%) S (%) CI (%) 
Calculated: 42.07 5.87 9.20 14.04 15.52 
Pound: 42.17 5.89 8.89 13.77 15.68 



EXAMPLE 7 



10 




CH 2 CH 2 SCH 3 
N^C0NHCHC0NH 2 



2HC1 



15 



N-tert-Butoxycarbonyl-2-(3 pyridyl)thiazolidine-4~carboxylic acid and L-methioninamide hydrochloride were 
used as the starting materiais and treated in the same manner as in Example 4 to give [2-(3-pyrldyl)thlazo- 
lidine-4-carbonyl]-L-methlonlnamide dihydrochloride. Melting point 131 °C. 

MS: m/z 340 (M+-2HCI) 



EXAMPLE 8 



25 



1 

'N A C0NHCH 2 C00CH 3 • 2HC1 
H 




30 



N-tert-Butoxycarbonyl-2-(a-pyridyl)thiazolldlne-4-carboxylic acid and glycine methyl ester hydrochloride 
were used as the starting materials and treated in the same manner as in Example 4 to give ^ 
[2-(3-pyridyl)thiazolidine-4-carbonyl]glycine methyl ester dihydrochloride. Melting point 116-118°C. 

Elemental analysis (for Ci2Hi6N303S»2HCI»H20) 



Calculated: 
Found : 



C (%) 
38.72 
38.99 



H {%) 

5.14 

4.62 



N (%) 
11.29 
10.99 



40 



45 



EXAMPLE 9 




N^COOH 
COOC(CH 3 ) 3 



1 ) NH 2 CH 2 CH 2 CH 2 SCH 3 
2) CF 3 COOH 



3) HC1 



50 



55 




N^CONHCH 2 CH 2 CH 2 SCH 3 
n -2HC1 



60 



To a solution of 600 mg of N-tert-bu1oxycarbonyI-2-(3-pyridyl)thia2olidlne-4-carboxylic acid in 10 ml of 
tetrahydrofuran, there were added, at 4°C or below, 200 mg of 3-methylthIopropylamine, 390 mg of 55 



77 
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1-hydroxybenzotriazole and 440 mg of dicyclohexylcarbodiimide, in that order, and the mixture was stirred at 
room temperature for 3 hours. The resultant precipitate was filtered off, the filtrate was concentrated under 
reduced pressure, and the residue was dissolved in 50 ml or ethyl acetate. The ethyl acetate solution was 
washed in sequence with 0.5 M aqueous citric acid, water, saturated aqueous solution of sodium carbonate 

5 and water, dried over anhydrous sodium sulfate and concentrated under reduced pressure to give 250 mg of 
N-(3-methylthiopropylj-3-tert-butoxycarbonyi-2-(3-pyridyl)thiazolidine-4-carboxamide. Trifluoroacetic acid (2 
ml) was added to 250 mg of the thus-obtained compound with ice cooling, and the mixture was treated in the 
same manner as in Example 4 to give 130 mg of N-(3-methylthio propyl) -2-(3-pyridyl)thiazolidine-4-carboxa- 
mide dihydrochloride as an oil. 

10 NMR (DMSO-de) 

5: 1.6-1.9 (2H), 2.08 (3H), 2.4-2.6 (2H), 3.0-3.7 (4H), 4,05-4.50 (1H), 5.9-6.1 (1H). 7.4-9.2 (4H) 
EXAMPLE 10 



r^^N^CONH(CH 2 ) fl CH 3 • 2 H CI 
H 

20 N-tert-Butoxycarbonyl-2-(3-pyridyl)thiazolidine-4-carboxyiic acid and n-heptylamine were used as the 
starting materials and treated in the same manner as in Example 9 to give N-n-heptyl-2-(3-pyridyl)thiazolidine- 
4-carboxamide dihydrochloride. 
NMR (DMSO-de) 

5: 0.6-1.1 (3H), 1.1-1.8 (10H), 2.9-3.9 (4H), 4.4-4.7 (1H), 6.20(1H), 8.0-8.3 (1H), 8.6-9.3 (3H) 

25 

EXAMPLE 11 




N-tert-Butoxycarbonyl-2-(3-pyridyl)thia2olidine-4-carboxylic acid and 2-aminopyridine were used and 
35 treated in the same manner as in Example 9 to give N-(2-pyridyi)-2-(3-pyridyl)thia2olidine-4-carboxamide 
trihydrochloride. Melting point 145° C. 
Elemental analysis (for C14H17N4OSCI3) 

C (%) H (%) S (%) 

Calculated: 42.49 4.33 8.10 
Found: 42.83 4.58 8.03 



40 



45 



EXAMPLE 12 



so ^V^^cONH^V • 2HC1 




OCHa 



55 N-tert-Butoxycarbonyl-2-(3-pyridyl)thiazolidine-4-carboxylic acid and o-anisidine were used and treated in 
the same manner as in Example 9 to give N-(2-methoxyphenyl)-2-(3-pyridine)thia2olidine-4-carboxamide 
dihydrochloride. Yield, 680/0. Melting point 129°C. 
Elemental analysis (for C16H19N3O2SCI2) 

60 C {%) H (%) N (%) 

Calculated: 49.49 4.93 10.82 
& Found: 49.29 5.18 10.38 



78 
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EXAMPLE 13 




0CH 3 • 2HC1 

H 



C (%) H (%) N {%) S (%) 

Calculated: 49.49 4.93 10-82 8.26 

Found: 49.49 5.08 10.56 8.24 

EXAMPLE 14 



1 

^J^N^C0NHCH 2 CI4 - 2HC1 

The procedure of Example 13 was followed using 2-(3-pyridyl)thiazolidine-4-carboxylic acid and 2-phenyl 
ethylamine to give N-(2-phenylethy!)-2-(3-pyridyl)thiazolidine-4-carboxamlde ^hydrochloride. Yield, 81%. 
Melting point 115°C. 

Elemental analysis (for C17H21N3OSCI2): 



10 



A mixture of 630 mg of 2-(3-pyridyl)thiazo!idine-4-carboxylic acid, 350 mg of m-anisidine, 660 mg of 
dicyclohexylcarbodiimide and 430 mg of 1 -hydroxybenzotrlazole in 8 ml of dimethyfformarnide was stirred 
overnight at room temperature. The reaction mixture was diluted with 50 ml of ethyl acetate, and the insoluble 
matter was filtered off. The filtrate was washed with two portions of water, and then with aqueous solution of 
sodium hydrogen carbonate, water and saturated aqueous solution of sodium chloride In that order, dried over 15 
anhydrous sodium sulfate and concentrated under reduced pressure. The residue thus obtained was purified 
by preparative thin layer chromatography to give 230 mg of N-(3-methoxyphenyl)-2-(3-pyridyl)thia20iidlne- 
4-carboxamide. This compound was dissolved in ethyl acetate, and 1 ml of 2 N hydrogen chloride solution in 
dioxane was added. The resultant solid was collected by filtration, washed with ethyl acetate and dried to give 
250 mg of N-(3-methoxyphenyl)-2-(3-pyr!dyl)thia2olidine-4-carboxamide dihydrochloride. Melting point 129°C. 20 

Elemental analysis (for C16H19N3O2SCI2): 



25 



30 



35 



40 



45 



C (%) H (%) N (%) S (%) 
Calculated: 52.85 5.48 10.88 8.30 so 

Found: 52.25 5.74 10.77 8.16 

55 

EXAMPLE 15 




W^C0NH(CH 2 ),SCH 3 - 2HC1 60 



N-(3-Methylthiopropyl)-2-(4-pyridyl)thia2olidlne^-carboxamlde dihydrochloride was obtained from the 65 
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compound obtained in Reference Example 2 and 3-methyIthiopropylamine by following the procedure of 
Example 13. Melting point 70° C. 
Elemental analysis (for C13H21N3OS2CI2): 

5 C (%) H {%) N (%) 

Calculated: 42.16 5.72 11.35 

10 Found: 41.65 5.83 10.87 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



Example 16 




>N^CONH(CH 2 ) 3 SCH 3 • HC1 



A solution of 1.50 g of pyridine-2-carboxaldehyde and 1.70 g of L-cysteine in 50o/o ethanol was stirred at 
room temperature for 4 hours. The insoluble matter was filtered off, and the filtrate reaction mixture was 
concentrated under reduced pressure. The thus-obtained syrupy substance was dissolved in 35 ml of 
tetrahydrofuran. To the solution were added 2.89 g of dicyclohexylcarbodiimide, 1.89 g of 1 -hydroxybenzotria- 
zole and 1.62 g of 3-methylthiopropyIamine, and the mixture was stirred overnight at room temperature. The 
reaction mixture was diluted with ethyl acetate, and the insoluble matter was filtered off. The filtrate was 
washed with water (twice), aqueous sodium hydrogen carbonate, water (twice) and saturated aqueous 
solution of sodium chloride in that order, dried over anhydrous sodium sulfate and concentrated under 
reduced pressure. The residue obtained was purified by column chromatography (eluent: tolueneethyl 
acetate = 1:1) to give 1.50 g of N-(3-methylthiopropyl)-2-(2-pyridyl)thlazolidine-4-carboxamide. A 800-mg 
portion of this compound was dissolved in ethyl acetate, and 2 N hydrogen chloride solution in dioxane was 
added. The solvent was distilled off, and the residue was dried to give 830 mg of N-(3-rnethylthiopro- 
pyI)-2-(2-pyridyl)thiazolidine-4-carboxamide hydrochloride. Melting point 65° C. 

Elemental analysis (for C13H22N3O2S2CI): 

C (%) H (%.) N (%) S (%) 
Calculated: 44.37 6.30 11.94 18.22 

Found: 44.59 6.09 11.79 18.38 



80 
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A mixture of 630 mg of 2-(3-pyridyl)thlazolidlne-4-carboxy1lc acid, 520 mg of 3,4,&-trimethoxyanlline, 650 mg 
of dicyclohexylcarbodiimide and 430 mg of 1-hydroxybenzotriazole In 8 ml of N.N-djmethyfformamide was 
stirred overnight at room temperature. The reaction mixture was diluted wtth ethyl acetate, and the Insoluble 
matter was filtered off. The filtrate was washed in sequence with aqueous sodium hydrogen carbonate, water 
and saturated aqueous solution of sodium chloride, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. Purification of the residue by silica gel column chromatography 
(eluent: ethyi acetate) gave 370 mg of N-fS^^-trlmethoxyphenylJ^-^pyrldylJthlazolldlne^-carboxamlde. 
This compound was dissolved in 10 ml of ethyi acetate, and 2 ml of 2 N hydrogen chloride solution In dloxane 
was added. The resultant solid was collected by filtration, washed with ethyl acetate and dried to give 200 mg 
of N-(3,4,5 trimethoxyphenyl)-2-(3-pyridyl)thla2olIdine-4-carboxamide dihydrochloride. Melting point 
130-1 32° C. 

Elemental analysis (for C18H23N3O4SCI2): 



C (%) H (%) N (%) S (%) 
48-22 5.17 9.37 7.15 
48.23 5.35 9.02 7.12 



Calculated: 
Found: 



EXAMPLE 18 




N-Phenyl-2-(3-pyridyl)thiazoildlne-4-carboxamide dihydrochloride was obtained from 2-(3-pyridyl)thlazo- 
lidine-4-carboxylic acid and aniline by following the procedure of Example 17. Melting point 145-148° C. 
NMR (DMSO-de) 

5: 3.4-4.2 (2H, 4.96 (1H t t), 6.31 and 6.35 (respectively 1H), 7.0-7.4 (3H), 7.6-7.8 (2H), 8.10 (1H, dd), 
8.9-9.0 (2H), 9.3 (1H) 
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EXAMPLE 19 



10 



15 



25 



30 



35 



45 



50 



l) H 2 N-CH 2 
^COOH DCC > HQBT 



2) HC1 

S 




k N^CONH-CK 2 -^^ 



• 2HC1 



N-Benzyl-2-(3-pyridyl)thiazolidine-4-carboxamide dihydrochloride was obtained from 2-(3-pyridyl)thiazo- 
lidine-4-carboxylic acid and benzylamine by following the. procedure of Example 17. Melting point 126-130°C. 
NMR (DMSO-de) 

5: 3.2-3.7 (2H), 4.3-4.6 (3H), 6.08 and 6.14 (respectively 1H), 7.3 (5H), 8.06 (1H, dd), 8.7-9.0 (2H),9.1 -9.2 
20 (1H) 

EXAMPLE 20 



' 2HC1 



N-(p-Methylbenzyl)-2-(3-pyridyl)thiazolidine-4-carboxamide dihydrochloride was obtained from 2-(3-pyri- 
dyl)thiazolidine-4-carboxyiic acid and p-methylbenzyl amine by following the procedure of Example 17. Yield, 
58o/o. Melting point 130-136°C. 

Elemental analysis (for C17H21N3OSCI2): 

C (%) H (%) N (%) S (%) 
Calculated: 52.85 5.48 10.88 8.30 

Found: 52.64 5.56 10.81 8.38 



EXAMPLE 21 



2HC1 



55 N-(4-Phenylbutyl)-2-(3-pyridyl)thiazolidine-4-carboxamide dihydrochloride was obtained from 2-(3-pyri- 
dyl)thiazoiidine-4-carboxylic acid and 4-phenylbutylamine by following the procedure of Example 17. Yield, 
630/o. Melting point 100-1 04° C. 

Elemental analysis (for CigH25N3OSCl2»0.2H2O): 

60 
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C (%) H (%) N (%) S (%) CI (%) 

Calculated: 54.36 6.15 10.01 7.64 16.84 

Found: 54.44 6.16 10.08 7.68 16.59 

EXAMPLE 22 



✓>^CCN< CBa ~ 

y H ^CH,-^ -2HC1 



N-Ben?yl-N-methyl-2-(3-pyridyl)thiazolldlne-4-carboxamide dlhydrochlorlde was obtained from 2-(3-g»yrl- 
dyl)thia?olidlne-4-carbpxyllc acid and N-methylhenzylamlne by following the procedure of Example 17. Melting 
point 105-1 10° C. 

Elemental analysis (for Ci7H2iN30SCI 2 »H 2 0): 

C (%) H (%) N (%) S (%) CI (%) 
Calculated: 50.50 5,73 10.39 7.93 17,54 
Found: 50.63 5.60 10.43 7.98 17.26 

EXAMPLE 23 




^COOH 1 3 HjN - CH * O 



N n 2) HC1 

•N^CONH-C^^3~0- (eH 2 )< 



S" 



♦2HC1 



N-[p-(4-Phenylbutoxy)ben27l]-2-(3-pyridyl)thiazolidine^-cait)Qxamjde dihydrochlorlde was obtained frqm 
2-(3-pyridyl)thlazolidine-4-carboxylic acid and p-(4-phenylbutoxy)benzylamlne by following the procedure of 
Example 17. Yield, 720/o. Melting point 133-135°C. 

Elemental analysis (for C26H3iNaO2SCl2*0.2H2O): . 

C (%) H(%) N(%) S(%) Cl{%) 
Calculated: 59.58 6.04 8.02 6,12 13.53 
Found: 59.58 6.02 7.96 6.23 13.58 
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EXAMPLE 24 
S 1 

^J^N^C<^ -2HC1 



N-(p-Heptyloxybenzyl)-2-(3-pyridyl)thla2olidine-4-carboxamide dihydrochloride was obtained from 
2-(3-pyridyl)thiazolidine-4-carboxylic acid and p-heptyioxybenzylamine by following the procedure of Example 
17. Melting point 155-160°C. 

Elemental analysis (for C23H33N3O2Cl2»0.3H2O): 

C (%) H (%) N (%) S (%) CI (%) 
Calculated: 56.16 6.88 8.54 6.52 14.41 
Found: 56.11 6.84 8.47 6.53 14.50 

EXAMPLE 25 



**P"CONH-CH 2 -i; ) -2HC1 




N-[m-(4-phenylbutoxy)benzyl]-2-(3-pyridyl)thiazolidine-carboxamlde dihydrochloride was obtained from 
2-(3-pyridyl)thiazolidine-4-carboxylic acid and m-(4-phenylbutoxy)benzyiamine by following the procedure of 
Example 17. Yield, 41o/o. Melting point 88-93°C. 

Elemental analysis (for C26H3iN3O 2 SCl2»0.5H2O): 

C (%) H [%) N (%) S (%) CI (%) 
Calculated: 58.97 6.09 7.94 6.06 13.39 
Found: 58.96 6.07 7.96 6.11 13.36' 



EXAMPLE 26 



'N^C ONH-CHft J ' 2 H C 1 




^ H N 0-CCH 2 ) 6 CH 3 



N-(m-HeptyIoxybenzyl)-2-(3-pyridyl)thia2oIidine-4-carboxamide dihydrochloride was obtained from 
2-(3-pyridyl)thiazolidine-4-carboxylic acid and m-heptyloxybenzylamine by following the procedure of Example 
17. Melting point 135-140°C. 

Elemental analysis (for C23H33N3O2SCI2): 



84 



<V>7QRP1AO t 



0 279 681 



C (%) H (%) H (%) S (%) 

Calculated: 56.76 6.84 8,64 6.59 

Found: 56.68 6.85 8.69 6.62 

EXAMPLE 27 

S 1 . N— N 

N-[5-[(4-phenylbutyl)thlo]-1,3,4-thiadiazol-2^ dlhydrochloride 
was obtained from 2-(3-pyridyl)thlazolidine-4-caxboxyllc acid and 2-amtno-5-[(4-phenytbuty|)thio]-1,3,4-tWft- 
diazole by following the procedure of Example 17. Melting point 99-105° C. 

Elemental analysis (for C21H26OS3CI2): 

C (%) H (%) N (%) S (%) 

Calculated: 47.54 4.75 13.20 18.13 

Found: 47.58 4.84 13,09 18.28 

EXAMPLE 28 



S — 1 

^J^^-N-^CONH-CCH^-S-CHa • 2HC1 



N-(3-Methylthlopropyl)-2-(3-quinolyl)thlazolidine-4-cajboxamlde dihydrochlorlde was obtained from 
2-(3-quinplyl)thiazolidlne-4-carboxalic acid and 3-methylthlopropylamlne. Melting point 122-1 26° C. 
Elemental analysis (for Ci7H23NsOS2Cl2»0.5H2O): 

C (%) H (%) N (%) S (%) CI (%) 
Calculated; 47.55 5.63 9.78 14.93 16.51 
Found: 47.57 5.72 9.75 15.02 16.47 
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15 
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25 



N-(4-Phenylbutyl)-2-(3-quInolyl)thiazolidine-4-carboxamide dihydrochloride was obtained from 2-(3-quino- 
ly!)thiazolidine-4-carboxylic acid and 4-phenylbutylamine by following the procedure of Example 17. Yield, 
53<Vb. Melting point 11 6-1 22° C. 

Elemental analysis (for C23H27NaOSCl2): 

C (%) H (%) N (%) S (%) 
Calculated: 59-48 5-86 9-05 6.90 

Found: 59.13 5.84 8.99 7.14 



EXAMPLE 30 




S> DCC 

1 HOBT HCI 



P^COOH + mQ 



^J^N^COlQ • 2-HC1 



30 2-(3-PyridyI)thiazolidine-4-carboxylic acid and pyrrolidine were used as the starting materials and treated in 
the same manner as in Example 17 to give 1-[2- (3-pyridyl)thiazolidin-4-ylcarbonyl] pyrrolidine dihydrochloride. 
Melting point 136°C. 
NMR (DMSO-de) 

8: 1.60-2.13 (4H, m), 3.0-3.90 (6H t m), 4.55-4.71 (1H, m), 6.09 and 6.26 (s, respectively 1H), 8.08 (1H, dd), 
35 8.72-9.20 (3H, m) 

EXAMPLE 31 

40 /S> DCC p 

r T N^COOH -f HN O > > 



45 



50 




N-^CO lQ> • 2HC1 



2-(3-Pyridyl)thiazoiidine-4-carboxylic acid and morpholine were used as the starting materials and treated in 
the same manner as in Example 17 to give 4-[2-(3-pyridyl)thia2olidin-4-yIcarbonyI] morpholine dihydrochloride. 
Melting point 143°C. 

NMR (DMSO-de) 

55 5: 2.97-378 (10H, m), 4.62 - 4.78 (1H, m), 6.00 and 6.23 (s, resepectively 1H) ( 8.05 (1H, dd), 8.71 -9.10 (3H, 
m) 
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EXAMPLE 32 

DCC 

/-V /r^ HOBT 

COOH + HN N-f > > 




3HC1 10 



2-(3-Pyridyl)thiazolidine-4-carboxylic acid and 1-phenylpiperazine were used as the starting materials and 
treated In the same manner as in Example 17 to give 1-pheny^[2-(3-pyridyI)thla2oHn-4^carbonyl]pipera2lne 
trihydrochloride. Yield, 79Q/0. Melting point 169°C. i5 

NMR (DMSO-de) 

5: 3.04-4.20 (10H, m), 4.64-4.84 (1H, m), 6.00 and 6.23 (2, respectively 1H), 7.04- 7.64 5H, m), 7.99-8.14 
(1H, m), 8.70-9.16 (3H, m) 

EXAMPLE 33 20 




25 



30 



2-(3-Pyrldyl)thiazolidine-4-carboxylic acid and plperidine were used as the starting materials and treated In 35 
the same manner as in Example 17 to give 1-[2-(3-pyrldyl)thlazoIin-4-yIcarbonyl] plperidine dlhydrochloride. 
Yield, 480/o. Melting point 172°C. 

Elemental analysis (for Ci4H2iN3OSCl2»0.3H2O): 



C (%) H (%) N (%) S (%) CI (%) 
Calculated: 47.27 6.12 11.81 9.01 19.93 
Found: 47.36 6.03 11.75 9.01 19.71 



EXAMPLE 34 

50 



DCC 

! r-^ HOBT HC1 



Q^nA C00H + H 2 N-<i> 



55 



60 

2HC1 



2-(3-Pyridyl)thla20lidine-4-carboxylic acid and cyclohexylamine were used as the starting materials and 65 
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treated in the same manner as in Example 17 to give N-cyciohexyl-2-(3-pyridyl)thfazolidine^4-carboxamide 
dihydrochloride. Melting point 139°C. 
NMR (DMSO-ds) 

8: 0.90-1.95 (11H, m). 3,06-3.69 (3H, m), 4.39 (1H, dd), 6.07 and 6.14 (s, respectively 1H), 8.03 (1H, dd), 
5 8.46-9.13 (3H, m) 

EXAMPLE 35 

10 ^y S 1 DCC HC1 
MT nAc 00H + H 2 N-CH 2 CH 2 CH<™ 3 HQBT > > 



15 



20 



30 



35 



40 



45 



CH 

CONH-CH 2 CH,CH< 3 • 2HC1 

CH3 



2-(3-Pyridyl)thiazolidine-4-carboxylic acid and Isoamylamine were used as the starting materials and treated 
in the same manner as In Example 17 to give N-(3-methylbutyl)-2-(3-pyridyl)thia2olidine-4-carboxamide 
25 dihydrochloride. Yield, 470/o. Melting point 115°C. 

Elemental analysis (for Ci4H22NaOSCl2 # 0.3H2O) : 



C (%) H (%) N (%) S (%) 
Calculated: 47.14 6.39 11.78 8.99 

Found: 47.24 6.59 11.56 9.10 



EXAMPLE 36 



DCC 

HOBT HC1 
> > 



50 ^ H 




coi O" cH2 "^3 



2HC1 



2~(3-Pyridyl)thiazolidine-4-carboxylic acid and 4-benzylpiperidine were used as the starting materials and 
55 treated in the same manner as in Example 17 to give 4-benzyl-1-[2-(3-pyridyl)thiazo!idin-4-ylcarbonyl]prpe- 
ridine dihydrochloride. Yield, 600/o. Melting point 135°C. 
NMR (DMSO-de) 

8: 0.76-2.06 (5H, m), 2.35-4.54 (8H, m), 4.68-5.08 (1H, m), 6.08 and 6.28 (s, respectively 1H), 7.06-7.28 
(5H, m), 8.07 (1H, dd), 8.71-9.30 (3H. m) 
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EXAMPLE 37 



hnj-(ch0,-(3 + Qlg C00H 




D C C HC1 



HOBT 



Q^lcoQ-(CH 2 ) 3 ^Q 



• 3HC1 



10 



15 



2-(3-Pyridyl)thiazolidlne-4-carboxylic add and 1-(3 phenylpropyl)piperazine were used as the starting 
materials and treated In the same manner as In Example 17 to give 1-(3-phenylpropyi)-4-[2-(3-pyrldyl)tWa- 
zoIidin-4-ylcarbonylJpiperazlne trihydrochloride. Yield, 60tyo. Mefflng point 144° C. 

NMR (DMSO-de) 

8: 1.85-4.86 (17H, m), 5.97 and 6.18 (s, respectively 1H), 7.10-7.48 (5H, m), 8.06 (1H, dd), 8.65-9.12 (3H, M) 20 
EXAMPLE 38 




2-(3-Pyr1dyl)thiazolidine-4-carboxylic acid and p-(4-phenylbutoxy) aniline were used as the starting materials 
and treated In the same manner as in Example 17 to give N-[p-(4-phenylbutoxy)phenyl]-2-(3-pyridyl)thia20- 40 
lidine-4-carboxamide dihydrochioride. Yield, 48%. melting point 117°C. 

Elemental analysis (for C26H29N3O2SCI2): 



C (%) H (%) N (%) S (%) 45 
Calculated: 59.28 5.77 8.30 6.33 

Found: 59.65 5.76 8.40 6.39 m 
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EXAMPLE 39 



Sl J H 



COOH + H 2 N-(CH 2 ) l8 CH 3 



D C C 



HOBT 



10 



15 



20 



25 



30 




1 



CONH-(CH 2 ) l3 CH 3 



A solution of 500 mg of dicyclohexylcarbodiimide in 3 m! of tetrahydrofuran was added dropwise to a mixture 
of 510 mg of 2-(3-pyridyl)thiazolidine-4-carboxylic acid, 490 mg of 1-hydroxybenzotriazo!e, 680 mg of 
nonadecylamine and 12 ml of tetrahydrofuran with ice cooling, and the resulting mixture was stirred with ice 
cooling for 1 hour and then at room temperature for 12 hours. The reaction mixture was diluted with 30 ml of 
ethyl acetate, and the insoluble matter was filtered off. The filtrate was washed in sequence with saturated 
aqueous solution of sodium hydrogen carbonate, water and saturated aqueous solution of sodium chloride, 
dried over anhydrous sodium sulfate and concentrated under reduced pressure. The residue was purified by 
silica gel column chromatography (eluent: ethyl acetate) and recrystallized from ethyl acetate to give 250 mg of 
N-nonadecyl-2-(3-pyridyl)thiazolidine-4-carboxamide. Melting point 108-1 10° C. 

Elemental analysis (for C28H48N30S»VsH20): 



Calculated: 
Found: 



C (%) H {%) N (%) S (%) 
70.30 10.20 8.78 6.70 
70.37 10.34 8.83 6.80 



35 EXAMPLE 40 



40 



X 



„ N-^COOH + H 2 N-(CH 2 ) 0 CH 3 



D C C 
HOBT 



45 




N^C0NH-(CH 2 ) g CH 3 



50 
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60 



2-(3-PyridyI)thiazolidine-4-carboxylic acid and decylamine were used as the starting materials and treated in 
the same manner as in Example 39 to give N-decyl-2-(3-pyridyl)thiazolidine-4-carboxamide. Yield, 80<Yo. 
Melting point 88° C. 

Elemental analysis (for C19H30N3OS): 



Calculated; 
Found: 



C (%) H (%) 
65.48 8.68 
65.16 8.80 



N (%) S (%) 
12.06 9.20 
11.91 9.04 
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S N 



rAcooH + H 2 N-(CH 2 ) 2 
I 

COOC(CH 3 ) 3 



OH 



DC C 



HOBT 



QJ^n^conh-CchA-Q-oh 



COOC(CH 3 ) 3 



10 



15 



N-tert-Butoxycarbonyl-2-(3-pyric^l)thiazolldine-^arboxyllc acid and tyramine were used as the starting 
materials and treated In the same manner as In Example 39 to give N-[2-(p-hydroxyphenyl) ethyl] -3-tert-butoxy- 
carbonyl-2-(3-pyridy!)thiazolldlne-4-carboxamlde. Yield, 100%. Melting point 76° C. 20 

NMR (CDCIa) 

8: 1.34 (9H, s), 2.72 (2H. t), 3.22 (1H, dd), 3.43-3.70 (3H, m), 4.80 (1H, dd), 5.99 (1H, s), 6.70-7.03 (4H, m) f 
7.19-7.32 (1H, m), 7.75-7.84 (1H, m) f 8.51 (1H, dd), 8.63 (1H, d) 

EXAMPLE 42 25 




HCl 



COOH + HiN-O-C*!,' 



(^Y^N^COn( 

H \)-CH 2 



' HCl 



D C C 
HOBT 



Q1-CH3 
THF 



-7> 



2 HCl 



35 



40 



A solution of 490 mg of dicyclohexylcarbodiimlde In 5 ml of tetrahydrofuran was added dropwlse to a mixture 
of 500 mg of 2-(3-pyridyl)thiazolldine-4-carboxy!Ic acid, 380 mg of O-benzyl hydroxy lamlne, 480 mg of 
1-hydroxybenzotrlazole, 240 mg of N-methylmorphollne and 15 ml of tetrahydrofuran wtth Ice cooling, and the 
resultant mixture was stirred with ice cooling for 1 hour and then at room temperature for 12 hours. Tne 
reaction mixture was diluted with 30 ml of ethyl acetate, and the Insoluble matter was filtered off. The filtrate 
was washed in sequence with saturated aqueous solution of sodium hydrogen carbonate and saturated 
aqueous solution of sodium chloride, dried over anhydrous sodium sulfate and concentrated under reduced 
pressure. Purification of the residue by silica gel column chromatography (eluent: ethyl acetate) gave 260 mg 
of N-benzyloxy-2-(3-pyridyl)thiazoiidlne-4-carboxamide. This compound was dissolved In ethyl acetate, and 
1 .5 ml of 2 N hydrogen chloride solution in dioxane was added. The resultant solid was collected by filtration, 
washed with ethyl acetate and dried to give 240 mg of N-benzyloxy-2-(pyrldln-3-yl)thla2olldlne-4-carboxamlde 
dlhydrochloride. Melting point 115°C. 

NMR (DMSO-de) 

8: 3.02-3.52 (2H, m), 4.07-4.20 (1H, m), 4.90 (2H, s), 6.00 and 6.08 (s, respectively 1H), 7.28-7.53 (5H, m), 
8.07 (1H, dd), 8.64-9.26 (3H, m) 
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EXAMPLE 43 
l 




COOH 



+ 



COOC(CH 3 ) 3 



CH 3 
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DC C 
HOBT 



CF,COOH HC1 



w 



15 



20 



25 



30 




^ H 



CH 3 



2HC1 



A solution of 540 mg of dicyclohexylcarbodiimide in 5 ml of tetrahydrofuran was added dropwise to a mixture 
of 810 mg of N-tert-butoxycarbonyl-2-(3-pyridyl)thiazolidlne-4-carboxylic acid, 260 mg of 4-methylpiperidine, 
530 mg of 1 -hydroxy benzotriazole and 10 ml of tetrahydrofuran with ice cooling, and the mixture was stirred 
with ice cooling for 1 hour and then at room temperature for 12 hours. The reaction mixture was diluted with 30 
ml of ethyl acetate, and the insoluble matter was filtered off. The filtrate was washed in sequence with 
saturated aqueous solution of sodium hydrogen carbonate and saturated aqueous solution of sodium 
chloride, dried over anhydrous sodium sulfate and concentrated under reduced pressure to give 
4-methyl-1-I3-tert-butoxycarbonyl~2-(3-pyridyl)thiazolidin-4«-ylcarbonyl]piperidine. Trifluoroacetic acid (5 ml) 
was added to the thus-obtained compound, and the mixture was stirred at room temperature for 1 hour. The 
reaction mixture was concentrated under reduced pressure, the residue was dissolved in ethyl acetate, and 
the solution was washed in sequence with saturated aqueous solution of sodium hydrogen carbonate and 
saturated aqueous solution of sodium chloride, dried over anhydrous sodium sulfate and concentrated under 
reduced pressure. The residue thus obtained was purified by silica gel column chromatography (eluent: ethyl 
acetate) to give 4-methyl-1-[2-(3-pyridyl)thiazo!idin-4-yIcarbonyl]piperid ine. This compound was dissolved in 
ethyl acetate, and 3 ml of 2 N hydrogen chloride solution in dioxane was added. The resultant solid was 
collected by filtration, washed with ethyl acetate and dried to give 530 mg of 4-methyl-1-[2-(3-pyridyl)thia- 
zolidin-3-ylcarbonyl]piperidine dihydrochloride. Melting point 130°C. 

Elemental analysis (for C16H23N3OSCI2): 



35 



40 



Calculated: 
Found: 



C {%) H (%) 
49,45 6.39 
49.59 6.60 



N (%) S (%) 
11.53 8.80 
11.47 8.63 
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EXAMPLE 44 



"N 1 

COOC(CHj) 3 



COOH+H*NCH 2 CH 2 N< 



CH, DCC, CFjCOOH, HC1 
CH 3 HOBT 



55 



^ONH-CH,CH,N<^ 
3HC1 
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N-tert-Butoxycarbonyl-2-(3-pyridyl)thiazoIidine-4-carboxylic acid and N.N-dimethylethylenediamine were 
used as the starting materials and treated in the same manner as in Example 43 to give N-[2-(N',N'-dimethy- 
lamino)ethyl]-2-(3-pyridyl)thiazolidine-4-carboxamide trihydrochloride. Melting point 150°C. 

NMR (DMSO-de) 

6: 2.63-3.80 (12H, m). 4.26-4.50 (1H, m),6.01 and 6.08 (s, respectively 1H),8.06 (1H, dd), 8.70-9.18 (3H f m)) 
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EXAMPLE 45 



D C C 

f*^vC,l „vtxt/ CH3 HOBT CFjCOOH HC1 
£ J N^COOH + 2 O - \ * > > 

^ COOC(CH,) 3 V"' 
,S 



2HC1 



N-tert-Butoxycarbonyl-2-(3-pyridyl)thiazolidlne-4-carboxylic acid and N-methyl-N-phenylhydrazkie were 
used as the starting materials and treated in the same manner as In Example 43 to give N'-methyl-N'-phenyl- 
2-(3-pyridyl)thiazolidlne-4-carbohydrazlne dlhydrochlorlde. Yield, 58°A>. Melting point 145°C. 

NMR (DMSO-de) 

6: 3.04 - 3.72 (5H, m). 4.28-4.50 (1H, m), 6.03 and 6.12 (s, respectively 1H), 6.70-7.32 (5H, m), 8.07 (1H, dd), 
8.69-9.17 (3H, m) 

EXAMPLE 46 




N^COOH + «0"0 



D C C 

HOBT CF a COOH^ HC1 ^ 



"N i 

COOC(CHj) 3 




•■ .• »• 



N^CO 



oo 



2HC1 



N-tert~Butoxycarbonyl-2-(3-pyridyl)thiazo!idine-4-carboxylic acid and 4-phenylpjperidlne were used as the 
starting materials and treated In the same manner as In Example 43 to give 4-phenyl-1- : [2-(3-pyridyl)thlaz6lidln- 
4-ylcarbonyl]plperidlne dlhydrochlorlde. Yield, 48<>/d. Melting point 115°C. 

NMR (DMSO-de) 

8: 1.32-2.08 (4H. m), 2.58-3.82 (6H, m), 3.96-5.00 (2H, m), 6.04 and 6J28 (s, respectively 1H), 7.08^7.44 
(5H,,m) f 8.06 (1H, dd), 8.68-9.16 (3H, m) 

EXAMPLE 47 



DC C 

/— \ HOBT CF 3 COOH RC1 
^COOH + ^ N" CH » > > —> 

COOC(CH 3 ) 3 

N 3HC1 




N-tert-Butoxycarbonyl-2-(3-pyridyl)thlazolidlne-4-carboxylic acid and 1-methylplperazlne were used as the 
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starting materials and treated in the same manner as in Example 43 to give 1-methyl-4-[2-(3-pyridyl)thiazolidin- 
4-ylcarbonyl]piperazine trihydrochloride. Melting point 182°C. 
NMR (DMSO-de) 

8: 2.62-5.00 (14H, m), 6.03 and 6.22 (s, respectively 1H), 8.09 (1H, dd), 8.70-950 (3H, m) 
EXAMPLE 48 

S D C C 

1 /— \ /"\ HOBT CFjCOOH HC1 
N A COOH + HN N-CHrf > —i > > > 

COOC(CH 3 ) 3 





S 

CON N-CH., 



20 3HC1 

N-tert-ButoxycarbonyI-2-(3-pyridyI)thiazolidine-4-carboxylic acid and 1-benzylpiperazine were used as the 
starting materials and treated in the same manner as in Example 43 to give 1-benzyl-4-[2-(3-pyridyl)thiazolidin- 
25 4-yIcarbonyl]piperazine trihydrochloride. Yield, 63%. Melting point 165°C. 
NMR (DMSO-ds) 

5: 2.76-4.80 (13H, m) t 5.93 and 6.15 (s, respectively 1H), 7.36-7.80 (5H, m), 8.03 (1H, dd), 8.62-9.10 (3H, m) 



EXAMPLE 49 



1 / — \ j7-\ DCC CF 3 COOH HC1 
^ J N-ScoOH + HNJ*-(CH 2 X \J HQBT > > > 



35 I 

COOC(CH 3 ) 3 



Qf < N^C0N3- C CH 2 X-O - 



3HC1 



45 N-tert-Butoxycarbonyl-2-(3-pyridyI)thiazolidine-4-carboxylic acid and 1-(4-phenylbutyl)piperazine were 
used as the starting materials and treated in the same manner as in Example 43 to give 1-(4-phenylbu- 
tyl)-4-[2~(3-pyridyl)thiazoIidin-4-ylcarbonyl]piperazine trihydrochloride. Yield, 98%. Melting point 157°C. 
NMR (DMSO-de) 

8: 1 .33-1.85 (4H, m), 2.30-2.76 (8H, m), 2.86-3.78 (6H, m) t 3.99-4.30 (1H, m), 5.96 and 6.17 (s, respectively 
50 1H), 7.12-7.44 (6H, m), 8.12 (1H, dd), 8.72-9.17 (2H, m) 
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EXAMPLE 50 




DC C CF 3 COOH 



Q^g^CONHNH "O 



10 



A solution of 450 mg of dicyclohexylcarbodilmide In 5 ml of tetrahydrof uran was added oYopwise to a mixture 1S 
of 680 mg of N-tert-butoxycarbonyl-2-(3-pyridyl)thlazolldlne-4-carboxylic acid, 240 mg of phenylhydrazine, 460 
mg of t-hydroxybenzotriazole and 20 ml of tetrahydrofuran with ice cooling, and the resultant mixture was 
stirred with ice cooling for 1 hour and then at room temperature for 12 hours. The reaction mixture was diluted 
with 30 ml of ethyl acetate, and the Insoluble matter was filtered off. The filtrate was washed Jn sequence wfth 
saturated aqueous solution of sodium hydrogen carbonate and saturated aqueous solution of sodium 20 
chloride, and dried over anhydrous sodium sulfate. Concentration under reduced pressure gave 840 mg of 
N'-phenyl-3-terr-butoxycarbonyl-2-(3-pyridyl)thiazondine-4 carbohydrazide. Trifiuoroacetic acid (5 ml) was 
added to the thus-obtained compound, and the mixture was stirred at room temperature for 1 hour. The 
reaction mixture was concentrated under reduced pressure, the residue was dissolved In ethyl acetate, and 
the solution was washed in sequence with saturated aqueous solution of sodium hydrogen carbonate and 25 
saturated aqueous solution of sodium chloride, and dried over anhydrous sodium sulfate. Concentration under 
reduced pressure gave crystals, which were recrystalllzed from ethyl acetate. Thus was obtained 180 mg of 
phenyl-2-(3-pyridyl)thiazolldIne-4-carbohydrazide. Melting point 155°C. 

NMR (CDCIa + DMSO-de) 

8: 3.22-3.56 (2H, m), 4.22-4.36 (1H, m), 5.60 and 5.72 (s, respectively 1H), 6.72-7.44 (6H, m), 7.81 -7.95 & 
(1H, m), 8.56 (1H, dd). 8.79 (1H, d) 



EXAMPLE 51 




s 35 

N^C0NH-CCH,),-Q-0H + Br-CCH^-Q ' ^ C °* > 

COOCCCH 3 ) 3 40 



•3 



cf 3 cooi^ H£L> Q^n\onh-(ch 2 ) 2 -Q-o-(ch 2 ) 4 -Q 



45 

2 HCl 



A solution of 280 mg of 1-bromo-4-phenylbutane in 5 ml of N,N-dimethyrformamide was added to a mixture 50 
of 540 mg of N-[2-(p4iyc^oxyphenyl)ethyl]-3-tert-buto 180 
mg of potassium carbonate and 10 ml of N.N-dimethylformamkie at room temperature. The mixture was stirred 
at 80° C for 3 days. After cooling, 20 ml of water was "added to the reaction mixture, and the organic matter was 
extracted with ethyl acetate. The organic layer was washed in sequence with water and saturated aqueous 
solution of sodium chloride, and dried over anhydrous sodium sulfate and concentrated under reduced 55 
pressure. Purification of the residue by silica gel column chromatography (eluent: hexane-ethyl acetate « 1 :3) 
gave 360 mg of N-[2-[p-(4-pheny1butoxy)phenyflethy^ 

boxamide. Trifiuoroacetic add (5 ml) was added to the compound obtained, and the mixture was stirred at 
room temperature for 1.5 hour. The reaction mixture was concentrated under reduced pressure, the residue 
was dissolved in ethyl acetate, and the solution was washed in sequence with saturated aqueous solution of so 
sodium hydrogen carbonate and saturated aqueous solution of sodium chloride, and dried over anhydrous 
sodium sulfate and concentrated under reduced pressure. The residue was purified by silica gel column 
chromatography (eluent: ethyl acetate) to give 230 mg of N-[2-[p-(4-phenylbu1oxy) phenyl] ethyl]-2-(3 
pyridyi)thiazo]idlne-4-carboxamlde. This compound was dissolved In ethyl acetate, and 1 mi of 2 N hydrogen 
chloride solution in dioxane was added. The resultant solid was collected by filtration, washed with ethyl e5 
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acetate and dried to give 130 mg of N-[2-[p-(4-phenylbutoxy)phenyl]ethyl]-2-(3-pyridyl) thiazolidine-4-carbox- 
amide dihydrochloride. Melting point 102°C. 
Elemental analysis (for C27H33N3O2SCI2): 

5 C (%) H (%) N (%) S (%) 

Calculated: 60-67 6.22 7.86 6.00 

10 Found: 60.51 6.15 7.94 5.97 
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EXAMPLE 52 




S 1 

N^C0NH-(CH 2 ) 2 -^-0H + Br-(CH 2 ) 3 ^Q -^L 



l 

C00CCCH 3 ) 3 



25 CF 3 C00H HC1 
> > 



2HC1 



N-[2-(p-Hydroxyphenyl)ethyl]-3-tert-butoxycarbon-yl-2-(3-pyridyl)thlazolidine-4-carboxamide and 
1-bromo-3-phenylpropane were used as the starting materials and treated In the same manner as in Example 
51 to give N-[2-[p-(3-phenylpropoxy)phenyl]ethyl]-2-(3-pyridyl)thia20lidine-4-carboxamide dihydrochloride. 
Melting point 98°C. 

Elemental analysis (for C26H3iN3O2SCl2»0.3H2O)): 

C (%) H (%) N (%) S (%) CI (%) 
Calculated: 59.38 6.06 7.99 6.10 13.48 
Found: 59.37 6.05 8.01 6.09 13.31 

EXAMPLE 53 



Qr^N^C0NH-(CH 2 ) z -^-OH + BrCH 2 CH 2 -Q 



K 2 CQ 3 



COOCCCHj^ 



CF * C00H > Q^^C0NH-(CH 1 ) I -O- 0 - CHlCHr O 



60 2HC1 



N-[2-(p-Hydroxyphenyl)ethyl]-3-tert-butoxycarbonyl-2-(3-pyridyl)thiazolidine-4-carboxamide and 1-bromo- 
65 2-phenylethane were used as the starting materials and treated in the same manner as in Example 51 to give 

96 
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N-[2-[p-(2-phenylethoxy)phenyl^ dihydrochlorlde. 
NMR (DMSO-de) 

6: 2.58 - 3.64 (8H, m), 4.11 -4.40 (3H, m), 6.03 (1H, s), 6.83-7.35 (5H, m), 8.02 (1H, dd), 8.66 - 8.85 (1H, m), 
8.88-9.01 (1H, m), 9.07 (1H, dd) 
MS: m/z 433 (M + -2xHCl) 

EXAMPLE 54 

Qf^N^COOH + H 2 N-CH 2 ^Q-0-CH 2 CH 2 CH<^ 

^°C? ,H0BT ' QT < X ra -CH f O-C„ I CH ! CH<-» 

•2HC1 a 

A mixture of 1.13 g of p-(3-methylbutoxy)benzylamine, 1.29 g of 2-(3-pyrldyl)thlaz6Hdlne-4-carboxylic acid, 
1.25 g of dicyclohexylcarbodiimide and 0.82 g of 1-hydroxybenzotriazole in 20 ml of N.N-dlmethylformamlde 
was stirred overnight at room temperature. The reaction mixture was diluted wtth 100 ml of ethyl acetate, and 25 
the insoluble matter was filtered off. The filtrate was washed in sequence with saturated aqueous solution of 
sodium hydrogen carbonate, water and saturated aqueous solution of sodium chloride, dried over anhydrous 
magnesium sulfate, and concentrated under reduced pressure. Purification of the thus-obtained residue by 
silica gel column chromatography (eluent: ethyl acetate) gave 2.20 g of fi-[p-(3-methylbutoxy) benzyl] - 
2-(3-pyridyi)thiazolldlne^-carboxamide. To a solution of this compound in 60 ml of ethyl acetate was added 4 30 
ml of 4 N hydrogen chloride solution In dloxane. The precipitate solid was collected by filtration, washed whh 
ethyl acetate and dried under reduced pressure to give 2.30 g of N-[p-(3-methytbutoxy) benzyl] -2-(3-pyrl- 
dyl)thlazolldine-4-carboxamide dihydrochlorlde. Melting point 120-1 28° C. 

Elemental analysis (for C2iH 2 gN3O2SCl2*0.4H2O): 

35 

C {%) H (%) N (%) S (%) CI (%) 
Calculated: 54,17 6.45 9-02 6.89 15.23 

40 

Found: 54.23 6.37 8.96 7.00 15.16 



EXAMPLES 55 TO 80 45 
The following compounds were obtained In the same manner as in Example 54. 
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EXAMPLE 81 



COOH + HN N-(CH 2 ) 9 CH 3 



n 'N^ON~N-(CH 2 )oCH 3 • 3HC] 
N> H • v_/ 




re 



Dicyclohexylcarbodilmide (0.34 g) was added to a mixture of 0.34 g of 2-(3-pyrioV0thia2oJidine-4-<^rt)oxyiic ™ 
acid, 0.37 g of 1-decylpiperazine, 0.33 g of 1-hydroxybenzotrfazole and 10 ml of N t N-dlmethyiformamide with 
ice cooling, and the resultant mixture was stirred overnight at room temperature. The reaction mixture was 
diluted with ethyl acetate, and the insoluble matter was filtered off. The filtrate was washed with saturated 
aqueous solution of sodium hydrogen carbonate and then wtth saturated aqueous solution of sodium chloride, 
dried over anhydrous sodium sulfate and concentrated under reduced pressure. Ethyl acetate (5 ml) was 20 
added to the residue, and the insoluble matter was filtered of. 2 N Hydrogen chloride solution In dioxane was 
added to the filtrate. The resultant crystals were collected by filtration, washed with ethyl acetate and dried to 
give 0.63 g of 1-decy^^2-(3-pyridyl)thteolkJln^lc»it>onyl]plperazine ^hydrochloride. Melting point 17D°C. 

Elemental analysis (for C23H4iN40SCl3»H20): 



25 



30 



C (%) H (%) N (%) S (%) CI (%) 
Calculated: 50.59' 7.94 10.26 5.87 19.48 
Found: 50.50 7.81 10.22 6.07 19.47 



EXAMPLES 82 TO 85 35 



The following compounds were obtained in the same manner as In Example 81. 
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EXAMPLE 86 



10 



CHO 



15 



20 



25 



35 



40 



To a solution of 40 mg of 1-(3-phenylpropyl)-4-[2-(3-pyridyl)thlazolldin-4-ylcarbonyl]piperazine in 5 ml of 
dichloromethane, there was added 0.5 ml of a formic acid-acetic anhydride (5:3, v/v) mixture, and the resultant 
mixture was stirred overnight at room temperature. Ethyl acetate (20 ml) was added to the reaction mixture, 
the dilution was washed with 5<>/o aqueous sodium hydrogen carbonate and with water, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure to give 30 mg of 1-[3-formyl-2-(3-pyridyl)thia- 
zoIidin-4-ylcarbonyl]-4-(3-phenylpropyl)plperazine as an oil. 

NMR (CDCI 3 ) 

8: 1.6 r 2.0 (2H f m), 2.2-2.8 (8H, m), 3.0-3.4 (2H, m), 3.6-3.9 (4H, m), 5.0-5.7 (1H, m), 6.14 and 6.4 (s, 
respectively 1H), 7.0-7.5 (5H, m), 7.6-7.9 (1H, m), 8.24 (1H, s), 8.4-8.8 (3H, m) 
MS: m/z 424 (M + ) 

EXAMPLE 87 



QT^N^COOH + HNJT-(CH 2 )3-Q DC ° 



HOBT 

C00C(CH S )3 



COOC(CH 3 )3 



3-tert-Butoxycarbonyl-2-(3-pyridyl)thiazoiidine-4-carboxyIic acid (650 mg) and 1-(3-phenylpropyl)piperazine 
(400 mg) were used as the starting materials and treated in the same manner as in Example 54. Without 
conversion to the hydrochloride, the product was purified by silica gel column chromatography (eluent: ethyl 
45 acetate). Thus was obtained 1-[3-(tert-butoxycarbonyl)-2-(3-pyridyl)thiazolidin-4-ylcarbonyl]-4-(3-phenyIpro- 
pyl)piperazine (560 mg) as an oil. 

NMR (CDCI3) 

8: 1.40 (9H, s), 1.6-2.1 (2H, m), 2.2-2.8 (8H. m), 3.0-3.4 (2H, m), 3.4-4.0 (6H, m), 5.08 (1H, brt), 6.16 (1H, br 
s), 7.0-7.5 (5H, m), 8.4-8.8 (4H, m) 
50 MS: m/z 496 (M + ) 

EXAMPLES 88 AND 89 
The following compounds were obtained in the same manner as in Example 87. 
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S "l ^ 1) DCC,HOBT 

N^COOH + HN N-(CH 2 )tCH 3 




H ™ n w 2) HOOC-CH 

D 

CHCOOH 

CHCOOH 10 

/—\ n 

ON N-( CH 2 X CH 3 • HOOC CH 



Dicyclohexyicarbodlimide (0.82 g) was added to a mixture of 0.84 g of 2-(3-pyridyl)thiazolidine-4-carbaxy8c 
acid, 0.79 g of 1 -octylplperazlne, 0.54 g of 1-hydroxybenzotriazole and 20 mi of N f N<flmethylformamide with Ice 
cooling, and the resultant mixture was stirred overnight at room temperature. The reaction mixture was diluted 
with ethyl acetate, and the Insoluble matter was filtered off. The filtrate was washed In sequence with saturated 
aqueous solution of sodium hydrogen carbonate, water and saturated aqueous solution of sodium chloride, 
and dried over anhydrous magnesium sulfate. The solvent was then distilled off under reduced pressure. Ethyl 
acetate was added to the residue, the insoluble matter was filtered off, and the filtrate was concentrated under 
reduced pressure. The residue was purified by silica gel column chromatography (eluent: 10<Vb rnethanol-ethyl 
acetate), the oil obtained was dissolved in 25 ml of ethanol, and 0.32 g of fumaric acid was added. After 
allowing the mixture to stand for 2 days, the resuttant crystals were collected by filtration, washed with cold 
ethanol and dried. Thus was obtained 0.72 g of lK)ctyi^[2-(3-pyridyI)thteoHdin^lcarbonyl}plperazlne 
fumarate. Melting point 135° C 



Elemental analysis (for C26H38N4O6S): 

C (%) H (%) N (%) S (%) 30 

Calculated: 59.27 7.56 11.06 6.33 

Found: 59.01 7.66 10.95 6.27 35 



EXAMPLES 91 TO 94 

The following compounds were obtained in the same manner as in Example 90. 40 
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EXAMPLES 95 TO 131 

The following compounds of Examples 95 to 105, compounds of Examples 106 to 116, and compounds of 
Examples 117 to 131 were obtained in the same manner as in Examples 54, 87 and 90, respectively. 
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EXAMPLE 132 



^ 1) H 2 /Pt0 2 

U N J > ' 2) H 2 0-EtOH 



4NHCl/dioxane, ethyl 
acetate 




10 



CON N-(CH 2 ) 0 

15 W H ~ • 3HC1 



1-Heptyl-4-[2-(3-pyridyl)-2-pyrrolin-5-ylcarbonyl]piperazine (570 mg) was catalytically reduced in 20 mi of 
20 water plus 20 ml of ethanol in the presence of piatinum oxide as the catalyst until cessation of the absorption of 
hydrogen. The catalyst was filtered off, the filtrate was concentrated under reduced pressure, and the residue 
was subjected to silica gel column chromatography (5 g). Elution with methanol-ethyl acetate (1 :10, v/v) gave 
250 mg of 1-heptyl-4-[5-(3-pyridyl)pyrrolidin-2-ylcarbonyl]piperazine. This product was converted to its 
trihydrochlorlde (180 mg) in the same manner as in Example 54. Melting point 138 143° C. 
25 Elemental analysis (for C21H37N4OCI3O.8H2O): 

C (%) H (%) N (%) CI (%) 
30 Calculated: 50.41 8.18 11.20 21.26 

Found: 50.49 7.83 11.09 21.10 



EXAMPLE 133 

The following compound was obtained in the same manner as in Example 132 except that the treatment with 
a hydrogen chloride was not carried out. 
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Desired Product 

Chemical Structure 

and Chemical Name Physico-chemical Properties 



1) NMR (CDCI3) 
6: 1.56-2.88 (15H, m) , 

k N J H w ' --— W 3.43- 3.90 (4H, m) , 

• 3HC1 • 3.99-4. 34 ( 2H, m) ., 

7.04-7.44 (6H, ra) , 7.91 

l-(3-Phenylpropyl)-4-[5- (1Hf dt/ J= 2 Hz, 

(3-pyridyl)pyrrolidin-2- 

ylcarbonyl]piperazine J=8Hz), 8.53 (1H, dd, 

J=2Hz, J=5Hz), 8.65 
(1H, d, J=2Hz) . 

2) MS: m/z 378 (M+) 



EXAMPLE 134 




H 2 NCH 2 CH 2 NH-(CH 2 ) 3 -Q • 2HC1 

HOBT 
DCC 

MeN~0 
DMF 

c ONH NH- (CH 2 ) 3 -^J 




10 



15 



20 



25 



30 



35 



AO 



45 



•2HC1 50 



To a solution of 200 mg of 3-phenylpropylethyiene diamine and 81 mg of N-methylmorpholIne in 5 ml of 
dimethylformamlde, there were added in sequence 120 mg of 1-hydroxybenzotriazole, 180 mg of 55 
dlcyciohexylcarbondiimide and 170 mg of 2-(3-pyrldyl)thlazolldine-4-carboxylic acid, the mixture was stirred 
overnight at room temperature. The reaction mixture was diluted with ethyl acetate, the insoluble matter was 
filtered off, and the filtrate was concentrated under reduced pressure. After addition of 0.5 N aqueous sodium 
hydroxide, the residue was extracted with ethyl acetate. The organic layer was extracted with 1 N hydrochloric 
acid, and the aqueous layer was adjusted to pH 10 with potassium carbonate and extracted again with ethyl 60 
acetate. The organic layer was washed with saturated aqueous solution of sodium chloride, dried over 
anhydrous sodium sulfate and concentrated under reduced pressure. The residue was subjected to alumina 
column chromatography (20 g). Elution with methanol-ethyl acetate (1:10) gave 160 mg of N-(3-pherrylpropy- 
laminoethyl)-2-(3-pyridyl)thiazolldine^-cait)oxamide. The NMR and MS data for this compound were in 
agreement with those given in Examples 115. 65 
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EXAMPLE 135 
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C0N^Jf-(CH 2 ) 3 ^3 



A solution of 40 mg of 1 -(3-phenyipropyl)piperazine in 0.5 ml of dimethyl sulfoxide was added to a solution of 
50 mg of 1 3-dioxo-5-(3-pyridyl)thiazolidino-[3,4-c]oxazolidine hydrochloride in 1 ml of dimethyl sulfoxide at 
room temperature. The reaction mixture was stirred for 2 hours at room temperature, then diluted with ethyl 
acetate washed in sequence with saturated aqueous solution of sodium hydrogen carbonate, water and 
saturated aqueous solution of sodium chloride, dried over anhydrous sodium sulfate and concentrated under 
reduced pressure to give 70 mg of 1-(3-phenylpropyl)-4-[2-(3-pyridyl)thia2oIidin-4-yIcarbonyl]piperazine The 
physicochemica! properties of this product were In agreement with those of the compound of Example 108. 

EXAMPLE 136 ^ , 

The following compound was obtained in the same manner as in Example 135. 
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EXAMPLE 137 



1) trif luoroacetic. 
acid" 



I . . 2) HC1 

COOC(CH 3 ) 3 



10 ,5 



15 




3HC1 



1-[2-(14ert-Butoxycarbonyl-3-piperidinyl)thia^^ (430 mg) 

was dissolved in 3 ml of dichloromethane, followed by addition of 2 ml of trifluoroacetic acid. The mixture was 

20 stirred at room temperature for 6 hours. The reaction mixture was poured into 60 ml of saturated aqueous 
solution of sodium hydrogen carbonate, and the product was extracted with ethyl acetate. The ethyl acetate 
layer was washed with saturated aqueous solution of sodium chloride, dried over anhydrous sodium sulfate 
and concentrated under reduced pressure to give 280 mg of 1-(3-phenylpropyl)-4-[2-(3-piperldinyI)thiazolidin- 
4-ylcarbonyI]piperazine. This compound was dissolved in 8 ml of ethyl acetate, and 1 ml of 4 N hydrogen 

25 chloride solution in dioxane was added. After 30 minutes of stirring, the resultant solid was collected by 
filtration and dried to give 200 mg of 1-(3-phenylpropyl)-4-[2-(3 piperidinyl)thiazolldin-4-y!carbonyl]piperazine 
trihydrochloride. Melting point 174-178°C. 
Elemental analysis (for C22H37N40SCl3»1.5H20): 



C (%) H (%) N (%) S (%) 

Calculated: 49.02 7.48 10.39 5.95 

Found: 49.02 7.40 10.29 6.00 

EXAMPLE 138 



^.CHO H0 \CH. 
r ii . t 



^NT T HO / CH ^CONHCH 2 -^^-0-(CH 2 ) 6 CH 3 



p-Toluenesulfonic acid (5 mg) was added to a solution of 70 mg of N-(p-heptyioxybenzyl)glyceramide and 50 
mg of pyridine-3-carboxaldehyde in 70 ml of benzene plus 2.5 ml of pyridine, and the mixture was refluxed for 
12 hours for azeotropic dehydration. After cooling, the reaction mixture was washed with two portions of 
6Q saturated aqueous solution of sodium hydrogen carbonate, three portions of water and one portion of 
saturated aqueous solution of sodium chloride, then dried over anhydrous sodium sulfate, and concentrated 
under reduced pressure. The residue obtained was purified by preparative silica gel thin layer chromatography 
to give 60 mg of N-(p-heptyloxybenzyl)-2-(3-pyridyl)-1 ,3-dioxo!ane-4-carboxamide. 

NMR (CDCfe) 

65 8: 0.90 (3H, br t), 1.2-1.5 (8H), 1.6-2.0 (2H), 3.95 (2H, t, J=7Hz), 4.1 -4.8 (5H), 5.89 and 5.99 (respectively 
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1H), 6.6-7.2 (1H, exchange with D 2 0), 6.8-7.4 (5H), 7,6-7.8 (1H), 8.6-8.7 (2H) 
MS: rn/z 398 (M + ) 

EXAMPLE 139 



fY cno ho ^h 2 

^ + H 2 N /CH ^COrT^N-(CH 2 ) 3 -^ 



Q^coQ-CchaO 



MS: m/z 380 (M + ) 
EXAMPLE 140 



CHO 



h 



sieve 



Qr^gicon-(CH A -o 




10 



ts 



1-(3-PhenyIpropyl)^-[2-(3-pyridyl)oxazolidin-4-ylcarbonyl]plperazine was obtained from 1-(2-amino-3-hy- 20 
droxypropionyl)-4-(3-phenylpropyl)pipera2ine and pyridlne-3-carboxaldehyde by following the procedure of 
Example 138. Yield, 500/o. 

Elemental analysis (for C22H28N4O2): 

C (%) H {%) N (%) 
Calculated: 69.45 7-42 14.72 

Found: 69.16 7.38 14.58 



25 



30 



35 



CH 2 ~CH 2 t*^ 40 

I 1 /7 — V CH 
CONH NH-(CH 2 ) 3 -Q toluene Molecular" 



45 



50 



A mixture of 50 mg of N-(3-phenylpropylaminoethyl)-2-(3^ 17 mg of 55 

p-tolualdehyde, 100 mg of molecular sieve (4A) and 2 ml of toluene was heated in a sealed tube at 120°C for 8 
hours, the reaction mixture was filtered, the filtrate was. concentrated under reduced pressure, and the residue 
was subjected to preparative thin layer chromatography (development with 2% methanol-ethyl acetate being 
made twice; Rf value = 0.1 5) to give 3.3 mg of 1-(3^phenylpropyl)-3-[2-(3-pyrldyl)miazoildln-^ylcarbonyr|- 
2-(4-tolyl)imidazoiidine. 60 

NMR (CDCI3) 

5: 1.55-1.93 (3H, m), 2.39 (3H, s), 2.42-2.87 (8H, m), 3.09 (1H, dd, J=8Hz, 12Hz), 3.41 (1H. dd, J = 4Hz, 
J = 12Hz), 4.07 -4.30 (1H, m), 5.16 (1H, s), 5.52 (1H, s), 7.03 - 7.42 (10H, m), 7.60-7.81 (1H, m), 8.44 (1H, dd, 
j = 2Hz, J = 5Hz), 8.63 (1H, d, J = 2Hz) 

MS: m/z 472 (M + ) 65 
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EXAMPLE 141 




1-[2-(5,6-Dimethoxy-3-pyridyl)thia20lidin-4-ylcarbonyl]-4-(3-phenylpropyl)piperazine (730 mg) was dis- 
solved in 25 ml of ethyl acetate. To the solution was added with stirring at room temperature 2 N hydrogen 

20 chloride solution in dioxane. The resultant powder was collected by filtration and dissolved in saturated sodium 
carbonate solution. Ethyl acetate was added, the organic layer was separated and washed with water, and the 
solvent was distilled off under reduced pressure. The residue was purified by silica gel column 
chromatography (silica gel 25 ml; 10% methanol ethyl acetate) to give 210 mg of 1-[2-(5-methoxy-6-oxo- 
S.e-dihydro-a-pyridyOthiazolidin^-ylcarbonylJ^-fS-phenylpropylJpiperazine. 

25 NMR (DMSO-de) 

6: 1.56-1.94 (2H, m), 2.20-2.80 (8H, m), 2.90-4.40 (10H, m), 5.28-5.66 (1H, m), 6.80-7.44 (7H, m) 
MS: m/z 442 (M + ) 



EXAMPLE 142 

The following compound was obtained in the same manner as in Example 90. 



35 




H 



CH 3 



C OfrJ N- CH 2 CH 2 CE-^Jy - II 



CHCOOH 
II 

HOOCCH 



40 1-(3-phenylbutyl)-4-[2-(3-pyridyl)thiazolidin-4-ylcarbony!]piperazine fumarate 
Melting point 166-168°C 
Elemental analysis (for C27H34N4O5S): 
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C (%) H (%) N (%) S (%) 

Calculated; 61.58 6.51 10.64 6.09 

Found: 61.21 6.45 10.58 6.42 

MS: (m/z) 410 (M + -C 4 H 4 04) 



60 



65 



146 



0279 681 

EXAMPLE 143 

a 



Tablet composition (per 


tablet) 








The product obtained in 
Example 91- 




20 


mg 


5 






57 


ma 




Corn starch 




38 


mg 


70 


Hydroxypropylcellulose 




4 


mg 




Magnesium stearate 




1 


mg 


15 




Total 


120 


mg 





* 

A homogeneous mixture is prepared from 20 g of the product obtained in Example 91 , 67 g of lactose and 38 20 
g of com starch. Then, 40 g of 10Vo hydroxypropylcellulose solution Is added, and the mixture Is subjected to 
wet granulation. The granules are forced through a sieve and then dried. One gram of magnesium stearate is 
added to the thus-obtained granulation product. After thorough mixing, the mixture Is formed into tablets 
using a tableting machine (die-punch size: 7 mm, 5.6 R). 



EXAMPLE 144 



Capsule composition (per capsule) 






30 


The product obtained in 
Example 91 


15 


mg 




Crystalline cellulose 


40 


mg 


35 


Crystalline lactose 


144 


mg 




Magnesium stearate 


1 


mg 


40 


Total 


200 


mg 





A homogeneous mixture is prepared from 15 g of the product obtained in Example 91, 40 g of crystalline 
cellulose, 144 g of crystalline lactose and 1 g of magnesium stearate and filled Into No. 3 capsules using a 
capsule-filling machine. 

EXAMPLE 145 

Lyophilized preparation composition (per vial) 
The fumarate obtained In Example 91 1 mg 
D-Mannitol 5.0 mg 

In 800 ml of water are dissolved 1 g of the product obtained in Example 91 and 50 g of D-mannitol in that 
order. Water is added to make the whole volume 1 liter. This solution is aseptically filtered, then filled in 1-ml 
portions into vials, and lyophilized. 

The anti-PAF activity of the compounds according to the invention has been confirmed by the following test: 
Effect on platelet activating factor (PAF)-lnduced platelet aggregation In plasma 

Method: Nine volumes of blood were drawn from the central ear artery of a male rabbit (Japan white, 3 kg) 
directly into a plastic syringe containing 1 volume of 3.8<Vb sodium citrate. The blood was centrtfuged at 270 x 
g for 10 minutes at room temperature and the platelet rich plasma (PRP) was removed. The pellet was further 
centrifuged at 1,100 x g for 15 minutes. The supernatant was used as platelet poor plasma (PPP). The platelet 
concentration was adjusted to 5 x 10 5 cells/uJ with PPP. Platelet aggregation was measured by the method of 
G.V.R. Born and M.J. Cross [Journal of Physiology, 168, 178-195 (1963)] using a HEMA TRACER (Nlkou Bio 
Science, Japan). Varying concentrations of compounds were added to the PRP 2 minutes prior to PAF (10~ 8 
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M). The extent of platelet aggregation was determined by the maximum change of light transmission, taking 
the transmission of unstimulated PRP to be 0% and that of PPP to be 100°/o. Percent inhibition by added 
compound was calculated by dividing the percent aggregation in the presence of the compound by that in the 
control, and then the IC50 values were calculated. 

5 Results: As shown in Table 1, many compounds of the present invention inhibited the PAF-induced rabbit 
platelet aggregation in plasma (IC50 value of at least 10~ 5 M). Especially, the compounds of Examples 37, 49, 
67, 71, 81, 83, 85, 90, 91, 119 and 142 were potent inhibitors having IC 5 values of 2.8 x 10" 8 to 8.5 x 10~ 8 M, 
while these compounds did not inhibit the platelet aggregation induced by ADP (3x 10~ 6 M), arachidonic acid 
(1 x 10 -4 M) or collagen (10 jig/ml) (data not shown). These results suggest that the compounds of this 

10 invention are specific antagonists of PAF. 



Table 1 



15 


Example No. 


ic 50 
CyM) 




20 


0.8 


20 


22 


0.790 




23 


0.430 


25 


24 


0.250 




32 


0.490 


30 


34 


0.950 




36 


0.860 




37 


0.054 



40 
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Table 1 /cont'd) 



Example No. ic 50 

(MM) 

46 0.650 

48 0.450 

49 0.085 

50 0.800 

54 0.240 

55 0.160 

56 0.120 

57 0.200 

58 0.390 

59 0.210 

60 0.760 

61 0.770 

63 0.500 

64 0.390 

65 0.120 

66 0.430 

67 0.071 

71 0.064 

72 0.900 

76 0.900 

77 0.430 

78 0.280 

80 0.340 

81 0.028 
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Table 1 (cont'd) 



Example No. IC 50 

(JIM) 

82 0.160 

83 0.034 

84 0.220 

85 0.072 

89 0.400 

90 0.067 

91 0.071 

92 0.260 

93 0.630 
97 0.120 

105 0.940 

117 0.260 

118 0.630 

119 0.079 

120 0.170 

121 0.19 

123 0.18 

124 0.18 

125 0.45 

126 0.18 

127 0.46 

128 0.97 
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Claims 

5 

1 . A saturated heterocyclic carboxamlde derivative of the general formula (l)or a salt thereof: 

R1 xtx 

wherein R 1 represents a substituted or unsubstltuted 5 or 6-membered heterocyclic group which may be 15 
condensed with a benzene ring; R 2 represents a hydrogen atom, a lower alkyt group, or an R 1 group 
defined above; X 1 represents an oxygen or sulfur atom or a methylene group which may be substitutecj by 
a lower alkyl group; Y 1 represents an oxygen or sulfur atom or a group of formula > N-R 4 wherein R« is a 
hydrogen atom or a lower alkyl, carboxyi, acyl or (lower alkoxyjcarbonyl group ; A 1 represents a methylene 
or ethylene group which may be substituted by a lower alkyl group(s) ;R 3 represents a group of formula 20 



6 , -N Z-R 7 , — N O, -NHN , or -N ^ „ 

v a3 / v A3 y r9 v o-r^ 



in which one of R 6 and R 6 Is a hydrogen atom or a substituted or unsubstrtuted hydrocarbon group and qq 
the other is a substituted or unsubstltuted hydrocarbon group or a substituted or unsubstltuted 5- or 
6-membered heterocyclic group which may be condensed with a benzene ring, A 2 and A 3 , are the same 
or different and selected from substituted and unsubstltuted lower alkylene groups, 2 Is a methlne group 
( > CH-) or a nitrogen atom, R 7 is a hydrogen atom, a substituted or unsubstrtuted hydrocarbon group or 
a carboxyi, acyl, (lower alkoxy)carbonyl, carbamoyl, or mono- or dl-(lower alkyl) amlnocarbonyl group, and 35 
R 8 , R 9 , R 10 and R 11 , are the same or different and selected from a hydrogen atom and lower alkyl, aralkyl 
and aryl groups. 

2. A compound as claimed in claim 1, wherein R 1 is a pyridyl (optionally In pyridone form), quinolyl , 
pyrrolyl, piperidyl, a pyrazinyl, or furyl group, which may be substituted by one or two substituents 
selected from lower alkyl, lower aJkoxy> (lower alkoxy)carbonyl and dlmethylamlno groups ; ^ 

R 2 is a hydrogen atom or a lower alkyl or pyridyl group; X 1 is a sulfur or oxygen atom or a methylene 
group; Y 1 is an oxygen atom or > N-R 4 wherein R 4 is a hydrogen atom or a lower alkyl, an acyl or a (lower 
alkoxy Jcarbonyl group; A 1 Is a methylene or ethylene group which may be substituted by one or two 
lower alkyl groups ; and R 3 is 



.R 5 
*R 6 
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15 



55 



60 



65 



2x2 A 2 



-N Z-R 7 , -N O , or -NHN , preferably 



A* 

R 5 "N 
-f< B or -N Z-R 7 . 



> R 6 



3. A compound as claimed in Claim 2 wherein R 1 is a pyridyl group which may be substituted by one or 
two substituents selected from lower alkyl, (lower alkoxy) carbonyl and dimethylamino groups; R 2 is a 
hydrogen atom: X 1 is a sulfur atom; Y 1 is > N-R 4 ; and A 1 is a methylene group which may be substituted 

20 by one or two lower alkyl groups. 

4. A compound as claimed in Claim 3 wherein R 1 is a pyridyl group; R 2 is a hydrogen atom; X 1 is a sulfur 
atom; Y 1 is > NH; A 1 is a methylene group; and R 3 is 

25 / ^ 7 

25 -N N-R r 

\_y 

in which R 7 is an aryMower alkyl group. 
30 5. A compound as claimed in Claim 1 , which is 1-(3-phenylpropyl)-4-[2-(3-pyridyl)thiazoIidin-4~ylcarbo- 

nyl]piperazine or an acid addition salt thereof; 

1»decyl-4-[2-(3-pyridyl)thiazolidin-4-ylcarbonyl]piperazine or an acid addition salt thereof; or 
1-(4-oxo-4-phenylbutyl)-4-[2-(3-pyridyI)thiazolidin-4-ylcarbonyl]piperazine or an acid addition salt 
thereof. 

35 6. A process for producing a compound according to claim 1 , which is one of Processes 1 to 17 below, 

optionally followed by conversion to or from salt form : 



AO 
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Process 1 (Amidation A) 



r12 v / x1 ^ a i or its reactive 

derivative 



R 13 Y— -COOH 
(II) 



Deprotection as 
necessary 



R J 



(IV) 



XJ. 



(I) 



Process 2 (Amidation B) 

X I 

,13 N-"A + H-R 14 



0 u (III) 



X j 



Deprotection as 
necessary H 



da) 
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Process 3 {Amidation C) 



4 



\c I or its reactive „ ^R 16 

' R uA*A R» derivative H ~^ R 17 

C0_N C ^ 

70 ^A 4 -COOH 



15 



(VI) 

(V) 



»A*A .R 5 



20 Deprotection as R 2 Y "^"c 0 _ N -" r5 r 16 

necessary ^A 4 -CO!< 

R 

25 (lb) 



30 



35 



Process 4 (N-Acylation A) 



R 12 




A 2 



^13/ \ + R 18 -C00H or its reactive 

CO-N NH derivative 

40 ^ A 3 (VIII) 

(VII) 



45 r1 * X 1 - 



' A 1 



A 2 



50 Deprotection as " - \ CQ _ N NtC 0-R 18 

necessary 



(Ic) 
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Process 5 (N-Acylation B) 



">C? 

^13 N--A 



H CO-R 14 
(IX) 



+ R 18 -COOH 
(X) 

>1 x 



Deprotection as 
necessary 



or its reactive 
derivative 



"XT 

R 2 H \ 



CO-R 3 
CO-R 18 

(Id) 



Process 6 (N-Acylation C) 



CO-R 14 



+ R 18 -COOH 



(XII) 



or its reactive 
derivative 



(XI) 



R 18 -CO- 



Deprotection as 
necessary 



CO-R 



-t?3 



(le) 
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Process 7 (Etherif ication or thioetherif ication A) 
R 20 * x^ x 

A 



21/ y3-A /' + D 2_ R 23 



CO-N 

\ 

10 A 5 -D x 



(XV) 
(XIV) 



18 



R\ x 1 - 



^A 1 



>- 

Deprotection as r2 Y '^^rn-Kt^ 
necessary uu ^a 5 -X 3 -R 23 

25 (If) 



30 Process 8 (Etherif ication or thioetherif ication B) 

-A 1 



35 



A 2 



R 21/ Y 3 ---\ f \ + D 2 -R 23 

CO-N Z-A 5 -^ 1 

^A 3 (XVII) 
(XVI) 

R\ X 1 ^ . 

45 \ / A 1 



40 



k 2 



p2/ 

Deprotection as ^ CO-N Z-A 5 -X 3 -R 23 

50 necessary y 



i3 



dg) 
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Process 9 (Etherif ication or thioetherif ication C) 



DA. X l^ 

\ j A l 



2_p23 



j2l/ 



CO-R 24 



(XVIII) 



+ D^-R 



(XIX) 



R 23_ X 3_ A 7 X ^ 

\ / »1 



Deprotection as r2/ ^ 



necessary 



CO-R 

(in) 



Process 10 (Cyclization) 



R 20 . I 
;c=o + h-y 4 CH 



R 21 \ 



CO-R 24 



(xx) (XXI) 

Rl \ x ^ 1 

: " R 2 X Y i^ , 

Deprotection as • CO-R 3 

necessary 

(Ii) 
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Process 11 (N-Alkylation A) 



x r 

R 13 



H CO-R 14 



(XXII) 



D 3 -R 25 
(XXIII) 



Deprotection as 
necessary 



I 1 x l 

I CO-R 3 
D 25 



Process 12 (N-Alkylation B) 



dj) 



20 



25 



30 



,12 X 



X f 

CO-N 



>15 



^A 4 HD 4 



(XXIV) 



(1) D 5 -R 26 (XXV) 

(2) D 3 -R 27 (XXVI) 
as desired 



(3) Deprotection as 
necessary 



35 



40 



•a 4 -n; 



i 26 

>28 



(Ik) 
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Process 13 (N-Alkylation C) 
R 12 x 1 ^ 



X I 



CO-N NH 



3_p25 



D J -R 



(XXVI II) 



(XXVII) 



Deprotection as 
necessary 



CO-N N-R 25 



Process 14 (N-Alkylation D) 
fe-N Bv) X 1 -^ , 



>19 



CO-R 



(XXIX) 



D 3 -R 25 



(XXX) 



Deprotection as 
necessary 



r25 ~ n b a/ x1 ^ a1 



t>2/ yl 



(In) 




CO-R 3 
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Process 15 (N-Alkylation E) 
D 4 -A 8 \ X 1 ^. , 



R 



29/ Y 



2^ 



CO-R 14 
(XXXI) 



(1) D 5 -R 26 (XXXII) R 26 ^ 

' /N"R 8 \ X J 



R 28 ' 



(2) D 3 -R 27 (XXXIII) 
as desired 

(3) Deprotection as 

necessary (In) 



CO-R 



-p3 



Process 16 
30 R 12 \ X 1 ^, 



R 13 



CH 2 -CH 2 



CO-NH NH-R 30 + R 31 -CHO 
(XXXIV) (XXXV) 



R 1 xl -~- 1 



45 Deprotection as CQ ^ N _ R 30 

necessary 

(Io) R 31 



i 



50 
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Process 17 (Reduction) 

R \ y^nl H 



2 




> 

4 



10 



wherein R 1 , R 2 , R 3 , R 4 , R 6 , X 1 , A 1 , Y 1 and Z are as defined in claim 1 and the other substituents are 15 
defined as follows : 

R 1 2 : the same group as R 1 , which however may have a protective group; 
R 13 the same group as R 2 , which however may have a protective group; 
Y 2 : the same group as Y 1 , which however may have a protective group; 

R 14 : the same group as R 3 , which however may have a protective group; 20 
R 15 : the same group as R 6 , which however may have a protective group; 
A 4 : a divalent hydrocarbon group; 

R 16 and R 17 : a hydrogen atom or a lower alkyl group; R 16 and R 17 , which may be the same or different, 
a hydrogen atom or a lower alkyl group; 

R 1 8 : the residue of an acyl group after removal of the carbonyl group therefrom ; 2 5 
-0 : a nitrogen containing 5- or 6-membered heterocyclic group In which the nitrogen atom Is 
not a tertiary one and which may be condensed with a benzene ring; 

R 19 : a hydrogen atom, a lower alkyl group or a group of the formula '*-{$- . 

R 20 : the same group as R 1 , which however may have a protective group; 

R 21 : the same group as R 2 , which however may have a protective group ; ^ 
Y 3 : the same group as Y 1 , which however may have a protective group; 
R 22 : the same group as R 6 , which however may have a protective group; 
A 6 : the same group as A 4 or a divalent group of the formula A 4 -X 2 -A 8 -; 
X 2 : an oxygen atom or a sulfur atom ; 

A 6 : a lower alkylene group; ^ 

D 1 and D 2 : one is a hydroxy group, a mercapto group, or an alkali metal-substituted hydroxy or 
mercapto group and the other is a halogen atom or an organo sulfonyloxy group; 

R 23 : an alkyl group of 1 to 10 carbon atoms, a cycloaJkyl-lower alkyl group, an aralkyl group, an aryl 
group, an aryloxy-lower alkyl group or arylthio-lower alkyl group; 

X 3 : an oxygen atom or a sulfur atom; 40 

A 7 : a divalent 5- or 6-membered heterocyclic group, which may be condensed with a benzene ring, or 
a group of the formula -A e -X 2 -A 8 -; 

A 8 : a divalent 5- or 6-membered heterocyclic group, which may be condensed with a benzene ring ; 

R 24 : the same group as R 3 f which however may have a protective group; 

X 4 : an oxygen atom or a sulfur atom; 45 

Y 4 : an oxygen atom, a sulfur atom or an imino group (-NH-) ; 

D 3 : a halogen atom or an organo sulfonyloxy group; 

R 26 : a lower alkyl group, a (lower alkoxy) carbonyl group or an acyl group; 

D 4 and D 5 : one is an amino group, which may have a protective group, and the other Is a halogen atom 
or an organo sulfonyloxy group ; ^ 

R 26 : a hydrogen atom, a lower alkyl group or an aralkyl group when D 6 Is an amlnb group which may 
have a protective group; a lower alkyl group or an aralkyl group when D 6 Is a halogen atom or an organo 
sulfonyloxy acid group; D 6 -R 26 may be potassium phthalamide, provided that D 4 Is a halogen atom or an 
organo sulfonyloxy group; 

R 27 : a lower alkyl group or an aralkyl group, which may be the same as or different from R 28 ; ^ 

R 28 : a hydrogen atom or the same group as R 26 or R 27 ; 

R29 : a hydrogen atom, a lower alkyl group or a group of the formula D 4 -A 8 -; 

R 30 : a hydrogen atom, a lower alkyl group or an aralkyl or an aryl group; 

R 31 : a hydrogen atom, a lower alkyl group, an aralkyl group or an aryl group; 

X 5 : an oxygen or a sulfur atom, a methylene group which may have a lower alkyl group as a substituent qq 
or a methlne group which may have a lower alkyl group as a substituent (i.e. H- or lower alkyl- c « 

or H- or lower alkyl- j~ -) ; and 
— : one bond is a double bond. 

7. A pharmaceutical composition containing at least one compound according to claim 1 . 55 
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8. The use of a compound according to claim 1 for the preparation of a medicament having anti-PAF 
activity. 

9. The intermediate compounds which are the products of the foregoing Reference Examples. 

10. An intermediate compound selected from those of formula II, IV, V t VII, IX, XI, XIV, XVI, XVIII, XXII, 
XXIV, XXVII, XXIX, XXXI, XXXIV and XXXVI hereinbefore, or a salt thereof. 
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